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j 4i|alytic method and reageat for use tbeirof. 

The present invention relates to a method for determmation of one or more analytes 
in a test sample or an aliquot of a test sample and a reagent for use in the metod. 

PapkffTOwd for the lyyefttjioft 



^j.^yie» or <canalytes» is the generic name of those substances for vMeh qualitative 
or quantitative analysis is desired in a test sample material. An analytc is ususUy a 
ivcil-defined molecule* bm may be a colleccion of molecules resemblmg each other or 
carrying out the same function. Particulate materials, e.g. dusters of fatt^ proteins or 
classes of blood edls can also be referred to as analytes. 

10 Quantitative chemical analysis of on analyte in a test matOTal is also often referred to 
as determination of concentration. Concentration, decerminadon may also be carried 
out using a qualitative chemical analysis, whereby concentration determination 
provides information on whether the concentration of the aoalyto in the test material 
is fa^er than or lower than a given value. 

15 The development of methods for chemical concentration dexenninaiion of analytes in 
very low conc^itraiion in complex materials increased very rapidly after R.S. Yalow, 
S, A. Berson and associates developed what was later to be known as the 
immunoohemical measurement methods. They made use of the priudple that 
individuals of vertebrates create antibodies, most often in the form of 

20 immunogflobulins, as a specific immunological response to exposure to materials that 
the; given animal's immune sysx^ perceives as alien to the animal The classical and 
decisive work to reach this perception was published by S.A. Berson, R.S. YaloWj A. 
Bauman, M.A. Rothschild^ and K. Newedy in the article "InsuUn-1131 Metabolism in 
Human Subjects: Demonstration of Insulin Binding Globulin in the Circulation of 

25 Instilin-Treated Subjects'' in J. Oin. Invest. 35 (I9S6): 170-190. By using these 

globutixxs, later referred to as antibodies, either in a purified form or in a mixture with 
othei substances, e.g. in the form of blood serum, methods for specific identification 
or quantitation of a large number of analytes were developed. For many of these 
analytes there had previously not existed practically applicable measuremeni methods. 

30 Thus, spedfic measurement methods for a range of blood proteins and proteins from 
other body fluids and tissue were developed, and later on for aon^'protdnaecous 
' substances as well Hormone analyses were developed at an early stage. The general 
method was named «ixnmunQassay», based on the reagent making the basis for the 
specificity of the analysis being the result of an immune response. This is well 

35 described in a large number of loabooks on the subject 



The test material undergoing quantitative analysis u^g lltcse reagents can be 
described as complex biological materials. Typical test materials are blood, blood 
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senun, plasma, mioe, feces, £e^s ^tracts and cerebrofipioal fluid. The analytes 
usually coostitate a very amall part of the test material. 

Teat cnaterial that is to undergo chemical analysis may be in di£Ferent states of 
a^i^gation, e.g. gaseous state, fluid state, solid state or mbaures of difi&rem states 
5 of ^gregation. The reagents that are mixed ivith the test material to perform the 

quantitative analysis or analyees, may correspondingly be present in diflfercnt states of 
aggregation, but Typically consist of solutions or solid substances and/or combinations 
of solid substances and fluids. When the reagents are rafaced with the test material, 
mj^ often (but not alv^ays) a sohitlon of substances in fluid will be formed. This 
10 solution is often refmed to usfaig the generic name <cthe assqr solutions, and 
comprises both test material and those chemicals necessaxy for the quantitative 
analysis to take place. 

Ii^l the early days after the invention of the immunoassays, the source used for 
admixture of sntlbodies tiras antisenun, wMch is blood serum from ttie immunl2ed 

15 animal, which also hiduded other serum proteins, and where the antibodies constitute 
a jailer portion of the aggregate serum protons. To this day a substantial amount of 
antibodies in ihe fbrm of antiserum are sold, see e.g. catalogues firom suppliers such 
as Chemicon Inc., California. However, eariy on the routine use of antibodies in the 
forjn of purified hnmunoglobuGn dosses was introduced, most commonly 

20 innbunoglobulm type G, which is the most commonly used antibody reagent today. 

The production of ajxtibodics occurring when animals are exposed lo alien.subscances 
(called antigens), often using active, targeted exposure m the form of so called 
v4c|cination or immunization, is characterized by a whole range of different odla in the 
b9dy producing antibodies with differem structures, but they have the conomon 
25 characteristic that they bind to (have afSnity for) the snt^en in question* These 

different antibodies, binding to the same antigen, have different strength and rales of 
binding, however, and are difficult to make with cojutant qualities when produdng 

antibodies over a long time span and using many animals. 

i 

It was therefore a considerable progress when Kohler and I^Utein in 1974 developed 
30 the method for creating monoclonal antibodies, which made possible standardized 

antibodies with a reproducible chemicsl structure and homog^eous constant bMdmg 
^ ... qualities. It is also knowp in the prior art how to iBragment the antibodies and use 

thojse fragments of the antibodies that have bmding qualities, instead of usmg the 

ra^rc antibodies. 

35 In the years following the invention of the monodonal antibodies, using modem 
biotechnology, new methods were developed for producing bindhig proteins and 
fr^in^cs of protems (slso called peptides) with the desired bindmg qualities. A 
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substantial step forward was made ivith the development of the phage display method^ 
in which viiub technology was used for production* e}q)0sure and choice of peptide 
Structures for the production of reagents with specific binding characteristics. 

The phage display tecbiii(iae was developed fiinher when tiiie gene sequence for parts 
S of the antibody producing cells was incorporated and systematically varied or 

permuted in the phage display particles, as dest^ibed by CoUins J. and RdttgeiL P. 

(1994); ''Hyper^arlable pbagemid display gene banks for the selection of strongly 

binding ligands, including their use for the isolation of serine protease inhibitors"; 

European patent application 1994 000 108 689 (April 1994) taken fiuther as US 
10 592SS9 vFhagemids and process of preparations issued 20 July 1999, and by Collms, 

J., Rottgen, (1997); «Co8mbc-plexing a method for recombination....^ EP 97 101 

539.1 (06.02.1997). ffled by Cosmix GmbH PCT/EP98 99S3 (02.02,1998) and WO 

98 33901 (6.08.1998). 

Funheron, one sianed to use oucldc add sequences (aptamers) as suc^ 
IS binding molecules in an immonoassay^like way, even though terminologically it is 
probably not q\utc correct to caU these immunoassays. US patent US05567S88 
((Systematic evolution of ligands by exponential enrichment: Solution SELEX» 
describes this aptamer technology. Finally, things went completely b^ond the scope 
of the biological framework surrounding these binding assays when one staned, 
20 synthetically, to produce large libraries of molecules, using systematic combination of 
smaller elememta^ ao called combinatory libraries. These elements may partially or 
totally consist of ammo acids in chains (called peptides);, but could also consist of 
other building blocks. 

So today there exists a very complex biological and synthetic collection of methods 

75 for creation of bbding molecules of a higher or lower molecular weight, of different 
chemical nature, with different binding strength, and of homogeneous or 
heterogeneous snucture. In this patent application, these molecules are referred to by 
the generic name binding molecules, aad since they bind a specific structure, they are 
called specific binding molecules. The binding molecules can be of vaiying snuccure 

30 as described abovi^ of a peptide nature, nucleic add nature or of another diemical 
nature, and they will of course have different structures for difibreol binding 
specificities. In addition, ihey may have different types of signal-providing residues 

-9^' ' bound to them, e.g. different types of fluorescent residues. In the present patent 

application, difiGarent types of binding molecules may be used, both different types in 

35 the meaning differem types of structures (peptides, nudeic acids or other structures) 
or different compositions within one type of structure (e.g. diffmnt ammo acid 
sequences within a pepdde atnicturc^ which would give diflEerrat types of bindhig 
qualities) as well as diflbrem types of dgnal-providh^ re^es, e.g. lluorescent 
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residues with different types of fluorescent ^alitiies, e.g. different exditatioiL or 
emisaion wavelengths. 

The above mentioned specific binding molecules, used for quandtetiQn of substances 
in complex sample solutions, "will as a rule have higher afOnity for the substances to 

S be quantified, or analogues or fragments or derivatives of said substances, than for 
other substances that may be present in the sample. Typically, a monoclonal antibody 
would have higher afiSnity for the substance used for immunization and selection 
when producing the antibodies, than for other substances in the test solution. When 
antibodies are used as a ^cdfic binding molecule, the substance for vrhich die 

10 antibody has high affinity is called antigen, or hapten (the last tennis often used if it 
is a smaller structure in a larger molecule). When the specific binding molecule is not 
an antibody, the term ^and^ is often used more than the term <cantig^. In this 
patent application, the term «binding pair^ is used as a generic name for the molecules 
that are bound to each other in the specific binding reaction, and the individual 

1 S mplecules that constitute the bindmg pairs will be referred to as binding partners. 

Generally we can set up the following equation for the reaction between the two 
binding partners and the binding pairs they can form: 

B1 + B2-BB 

where 

20 Bl symbolizes binding partner 1 and B2 symbolizes binding partner 2, and BB can 
symbolize Ac binding pair they form. 

Furthermore the equilibrium between the &ee binding partners and the bmding pair 
they form, will be characterized by an equilibrium constant k (often called affinity 
equilibiium constant) in accordance with the law of mass action. 

25 [BB] 

[Bl]*[B23 



Expressed like this, the constant is often called the affinity equilibrium constant, while 
30 the iniverse form is called the dissociation equilibrium constant. 

To be able to measure these binding molecules' formation of chemical binding to the 
analytes, one originally used a radioactive labeling of one of the binding partners* 
Origmally, one would add a known quantity of a radioaclively labeled bmding partner 
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Bl or B2, chexDically idencical to or near identical to the analyte, and measure tbis 
radioactively labeled si^bstance's ability to con^eto with the analyte for the bkdiisg 
on the binding molecules that are used (or^ally complete immunoglobulins). 

In this so-called competitLve assay method the analyte molecules thus competed witibi 
5 labeled analogue molecules for binding molecules, which were in concentration 
defldt. Later on, non-competitive methods, Dvith a surplus of antibodies^ were 
developed) where most often two different antibodies are used, one antibody to 
isolate the analyte (e.g. bind the analyie molecules to a solid phase), and one 
radioactively labeled antibody to generate a signal for measuring. This method was 
10 called the imnmnometric method. 

Common to the competitive aud the immunometric method, was the use of 
standardized test sohxcions with a known quantity of ana^e to calibrate and co^crelate 
the measured signal with the concentration of analyte, and the geoearation of a so- 
called standard curve or calibration curve* Tests with unknown concentrations of 
IS analyte were deteimined by interpolation on this curve. 

The radioactive labeliz]\g methods are still the ones most frequently used, but early on 
anenq)ts were made to find non*radloactive methods for detennining the presence of 
analyte analogues or bindmg molecules. The use of enzymes as signal generaldDg 
molecolcs constituted a big step forward^ as radioactivity was avoided, longer 
ZO durability of the reagents was achieved, and simpler meas\inng equipment, typically 
light absorption spectrophotometers, could be used. Another big step forward was 
achieved when fluorescent molecules w^e taken into use as signal generating 
molecules. This improved die smsitivity compared to the pure absorption photomartric 
methods. 

25 Chemoluminescence methods have increased the sensitivity finther. 

With the use of most types of signal-generating residues, both radioactive, fluorescent 
and enzymatic substances, the need arose to separate the signel-genemting residues 
bound to molecules that had been bounded to the specific bhuling molecules, fiom 
those residues that were not bound to said binding molecules. Typically, this could be 
30 plastic surfaces, gjass surfaees, porous filters or partide based matrices with 

immobilized binding molecules or more unspecific media, such as e.g. active coal, 
which can separate unbound small-molecular analyte-moleaules firom analyte- 
molecules bound to larger binding molecules. 

It was observed early on, that antibodies in themselves could precipitate analytes^ and 
35 this could be used fbr quantification of the analytes without any of the signal- 

genmting attach.ed residues being involved. Concentration determination by the help 
of antibody precipitation has low sensiti^ty^ but is very practical because it is not 
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necessary to use a solid separaclon phase iavolving a washing step, and this simplifies 
the escecution. Precipitation analysis in gels and directly in a fluid state has lead to a 
more ^dcspread use of immunoassays and made way for a high degree of automaiioa 
in specdophotometxic automatons such as Hltatcbi-instruments and automated 

S nephelometres which are for instance delivered by the Dade Befaring company. In 
addition to the limited senaitivity, it has been difficult to use monoclonal antibodies in 
thp precipitation analytic methods. It is presumed that monoclonal antibodies often 
only bind onto one area of the analyte molecule, whereas polyclonal antibodies 
usually will bind onto several places on the aaalyte molecules^ and thus more easily 

10 lead to larger aggregations of antibodies and analyte molecules that easily precipitate. 
Thus in contrast to the present invention the above mentioned method does not 
comprise immnnocomplexes. does not use fluorescence for qoantificadon, is not a 
fluorescence polarisation assay and has low sensitivity. 

The so-called BlaCore iostiuments and other technology based on plasmon resonance 
IS have further diown that direct measurement of an analyte without signal«providing 
residues is possible. These methods do not, however, have the same simple technical 
execution as the less sensitive turbidimetric methods. Plasmon resonance inatniments 
are in addition most often very expcm&ve instruments. 

The need to measure the analytes' binding to the binding molecules without using 
20 separation devices and solid phases, and also wxdioui uang substrate or washiqg 
solutions, led to the so-called proxmuty assays: 

The company SYVA hi 1974 launched an immunoassay technology for small 
molecules, based on cootpetition between the analyte molecules and enzyme labeled 
analyte analogues fbr binding to antibodies, where bindix^ onto the antibodies gave a 

25 direct effect on the enzyme activity, which could be measured iT^thout separation or 
washing solutions. Fluorescence polarization immunoassays (FPlAs) were introduced 
as early as the end of tie 1970'3. This method has also been most successful with 
small-molecular analytes, but the use of competing small-molecular fluorescence 
labeled analyte analogues opened up for the use of the method for quantification of 

30 largc-molcoular analytes, such as proteins. Some proteins also have relaiivdy mobfle 
subunits, maldng possible direct fluorescence polarization immunoassay 
measurements^ aa in the US patent 4,902,630 <(Pluore9cence poloricstion 

^ immunoassay and reagem for measurement of C-reactive protein)), by Bennet and 

Chiapetta, (1990). Terpetscbnig,R et al. in ^Fluorescence polarisation immunoassay 

35 of a hlg^-molecular-wdgfat antigen based on a long-lifetime Ru-Ugand complex^, 

Anal.Biodiem. 227. 140-47. 1993, have iunher described how asymmetric ruthenhun- 
cooqdexes can be used for fluorescence polarization measurements of analytes with 
higher molecular weight. These can, however^ not be used under the presence of 
hemoglobin or high bUimbin concentrations. 



I 
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Most fhioresceace polarizatioa immunoassays aro based on cocqpetitive methods, 
where fluorescence labeled analogues of the analytc have been added and have 
compeied with the analyte molecules hi the test sohitlon for the spedflc bmdin£ 
molecule, typically in the form of an antibody. It has often been necessary to use a 

S relatively high aggregate concentration of antibodies in such assays, even 
concentrations where one would expect coxnpetition not to occur. So most 
commercial assays of this kind have a quite idgh aggregate concentration of 
antibodies, and apparently competition cakes place for a considerably lower effidem: 
binding molecule concentration. No systematic literature on this is according to our 

10 knowledge available, but a closer analysis of the prior art nught show that also other 
commercial competitive fluorescence polarization immunoassays are based on a 
relatively high aggregate antibody concentration. 

Already hi the mid 1980' s, the company Amersham introduced scintiUation pro^mity 
assays (US patent number 4,568,649, in which a radioactive beta ray emitted from a 
IS binding partner triggers a fluorescence radiaaon from a fluorescent particle that is 

bound to the other bbiding partner in the binding pahr in question. This technology has 
found a wide rat^ of use m the search for remedies and other specific bindm in a 
laboratory environmem, but has never found mudi use ia pracdcal dinical 
diagnostics. 

20 Aheady m 1976 XJlhnan and Schwar^ecg, m US patwt 3.996.34S» published a 
method for ^Fiuorescence quenching with inununolO0ical pairs in immunoassays^. 
This made possible fluorescence proximity assays without the use of separation and 
washing steps, but advanced fluorimeters were still needed, the quenching technology 
was never found to be conq>etitive m clinical routine use. In 199S Buechler & aL 

25 pubUshed US patent 5^763,189 ^cFluorescence energy transfer and mtramolecular 
energy transfer in particles using novd compound8», mainly based on advanced 
particles comprising both bmdmg molecules and dififereot molecules that uteraot with 
light at difibrent wavelengtfais. There are considerable development costs and 
production costs related to such particles. This is not a homogeneous inmmnoassay, 

30 and the handling of the solid phase is demanding, both in production, transportation 
and hi execution of such assays. 

Common to all the above described technologies is that those reagents used are added 
^9 — from several reagent containers, usually usmg pipetting equipment, and it requires 

trained speciaUzed personnel to cany this out The need for several reagent containers 
35 and specialized pipettmg equipment and specialized personnel b a considerable cost in 

health service. 

Furthermore, several uiventions are related to methods and assays detectbg or 
quantitating organic compounds in test samples. 
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wo 00/16099 (Wolf) describes reduced valcacy carbohydrate binding ligands (CBLs) 
that can be used to detect or quantitate carbohydrates in a sample. CBL can be used 
with fluorescence resonance energy transfer (FRET) to evaluate free carbohydrate or 
those -within a carbohydrate containing compound by using e.g. a proxhnity-based 
5 signal generating label moiety. Contrary to the present invention this method is not a 
fluorescence polarisation assay. 

EP 0 561 6S3 Al (Lakowicz et al.) describes determination of glucose in a sample by 
contacting the test smfh with a donor- acceptor pair, trhercin the acceptor in the 
donor-acceptor pair can be competitively replaced by the analyte. The donor can be 
10 photo liimmSging or fluoiescoDt. This method is suitable for hi^er concentrations of 
analyte and the method is not a fluorescence polarisation assay. 

WO 00/25134 (Bianchard et ai.) describes an assay for identifying ligands for nuclear 
receptors^ utilizing sdnrillation proximity and FRET. Comraiy to the present 
invention this assay is not a fluorescence polarisation assay. It is using a 
IS heterodimeric partner, and is not suitable for fluorescence polarisation assay. 

US 5814449 (S^uttz and Ballerstadt) describes a method for detection of galaxrtose 
and ^cose, nsmg a receptor cairyinig molecule with at least two bindmg sites for the 
analyte of interest. In addition there arc two groups of molecules wherein one group 
(fluorochrome) can produce a detectable response in the proximity of the other 
20 molecule. The group of molecules is bound lo an analogue of the analyte of interest. 
When the analyte is present the binding complex will Associate due to competitive 
replacement of the analogue with the analyte. The detection is performed with a 
con^illcaxed sensor and contrary to the present invention this method is not a 
fluorescence polarisation assay. 

25 EP 098428 1 A2 (Ulhnan et al.) describes a photosensitizer associated with a molecule 
in in a specific binding pair (sbp), and a ohemo hminous con4)onent associated with a 
sbp xoolecule, and wherdn the amount of Ught emitted flrom the chemo luminous 
compound due to the activation of the photosensitizer is related to the amont of 
analyte in the sample. This method requires several steps of pipetting and adding of 

30 reagents and is furthermore not a fluorescence polarisation assay. 

Limitations b todaV a technolopr and related needs for imorovements: 

A conoderable part of the routine analyses of tests of biolo^oel fluids, such as blood, 
serum, plasma, urine and spinal fluids, axe carried out in so-called ccemergencyT) 
situations, in which sending away test material to spedalized laboratories causes 
35 delays before the analysis results are returned to the attending physician. Furthermore, 
a considerable cost problem is present in the health care system, and there is a need 
for eflSdent and at the same time sensitive reagents that are cheap to produce and 
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simple to use. Homogeneous reagents in an ideal solution, where there are no 
production, storage and stability problems (contrary to with particle suspensions) arc 
therefore a clear advantage. Furthermore, in some geographical areas there is a laclc 
of specialized personnel and specialized laboratories, which makes it difGouIt to 
5 perfonn quality pipecte end handling work, as well as necessary washing procedures 
and maintenance of adequate handling equipment. 

There is therefore an object to provide sensitive specific measurement methods based 
on stabile, durable reagents* preferably in ideal solution (not in suspension) supplied 
in very few and preferably just one sisgle reagent container, not rcquixing any 
10 significant pipecte work, with no solid phase to be washed or two dififerent phases to 
be separated, and which preferably can be carried out on Uood testa with the presence 
of hemoglobin and blood cdUb^ posably after or with simultaneous lysis of the blood 
cells. 

The above mentioned object is obtained by the present invenlion characterised by the 
IS enclosed claims. 

Brief description of the in vention: 

The present invention provides a method for concentration determination of one or 
more analytes in a test, which is characterized by the fbct that the reagent 
characterised by this invention is nuxed with the said test sohition, after which the 
20 signals g^erated by the fluorescent substances included m the said recent are 
measured, m order to calculate the concentration of the said analytes on this basis. 
The said signal changes may be measured both as fio-caUed endpoint measurements 
(after the establishment or near establishment of new chemical equilibriums), and 
Idnetically (by measuring the signals' change per time unit or within a time interval). 

25 The present invention funher relates to a method wherein the ingredients of the sai^ 
reagent is not k^t separately but supplied in a single container or compartment, axid 
the said reagent furth^more comprises at least one type of specific binding molecule 
for each analyte. for which the concentration should be determined, and the reagent 
fbrthennore cooqpiises fluorescent substances whose signalfl change as a result of 

30 adniikmgatestaftmple wHhthereagcnt) and that this signal dumge is a fimcdon of 
the concentratioiis of the analyte or analytes in the sample, and that this signal dhange 
- - m^y be used to calculate'the concentration or concentrations of anatytes^ without 
using separation of diSerent states of aggregation. 

The present invention relates ftirther to a method wherein the reagent for 
35 concentration determination of one or more analytes in a test may further be 

characterized by the presence in the said reagent of a binding pair where the binding 
partners are reversibly bound to each other for each analyte to be conccatiation 
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determined, and furtber characterized by at least one of the binding partners in eadi 
of the binding pairs having a fluorescent residue. The invention is fttrther 
charaotedzcd by at least one of the binding panners in each of the said binding pairs 
having afiSnity for one of the analytes to be quantified, and that - when the reagent is 
S mixed with the said test - each of the analytes compete for the binding between the 
binding partners in ai least on of the binding pairs, and that vailing concentration of 
the anatyte or the analytes in the test leads to changes in the concentrations of the 
other moleciiles that are induded m the equiUbrium fer creation of binding pairs 
between the said bmdmg partners* 

10 The invention is fiuther characterized by the fact that the reagent may include several 
types of hin^ng partners or binding pairs for each analyte. 

The inveniion is flirther characcerized by the fact that the reagent may be de^ed to 
quantiQr only one aoalyte and iurdier be diaracterized by comprising only one type of 
specific binding molecule. 

1 S The invention is fiirther diaracterized by the fact that the fluorescent residues may be 
bound to one or more of the specific binding molecules, and that the fluorescence 
signal that may be gen^ated is changed as a consequence of the said spedfic binding 
molecules being bound to analyte molecules. 

The invention is fiirther characterized by the &et that the said fluorescent residues 
20 may be difierent fluorescent substances in order to aduGvo difierent fluorescence 
wsvelengtbs to quamify differem analytes In the test. 



The invention is fiirther characterised by the fact that for analyses wHh the presence 
of hemoglobin, fluorescent residaes tvhh a maxinmm absorption coefBdent at a 
wavelength between 600 nm and 1000 nm are preferred, more preferred exceeding 



Especially preferred are reagents wfaidi ingredients are not kept sepaiatdy but axe 
present in one sin^e concamer and con4)ri8e fluorescent residues bound to spedfic 
binding molecules with a low molecular weight and with fluorescent residues tvith a 
m a ximum absorption coeffident at a wavelength bctwccn.600 nm and 1000 njOj more 
30 preferred exceeding 620 nm. and even more preferred exceeding 640 nm. 

The invention is fiirther characterized by the reagent induding specific bbiding 
molecules consisting of monodonal or polyclonal antibodies or inununoreacoive 
fiagments of these, e.g. FAB fiagments or single chain fragments or single chain 
antibodies, or peptides or other polymers produced by Phage Display or other 
3S biological combinatory techniques, or nudeic add polymers or analogues or 

derivatives of theae^ or polymers produced on the basis of library tcduiologies or 




25 



620 nm, most p r e ferre d exceeding 640 nm. 



21. DEC. 2001 



12:59 



OJKRS AS H7 23327701 



*.M if'li _11 iJ«"ii il'"lt vrf" ^i' li'uii 3«»u il^wi, wmn >f«». ■"»».». 



11 

synttietic combtnaxoiy cbemistry. The invendon may (Imheimore be characterized by 
the fact that other bmding partners in eaid binding pair might be a derivative or 
analogue or fragment or part of or an imitation of the siiucture oharacierlzhis ai leasi 
one of the analytes to be quantified. 

5 The mventloQ is fbnh^ characterized by the face that the reagent may include one or 
more types of specific binding molecules and one or more binding partners to the said 
specific binding molecules^ and that this or these said binding partners are constituted 
by a fluorescent derivative of an analyte or a fluorescent analogue of an analyte or a 
fluorescent fi-agment of an analyte or a fluorescent part of an analyte or a fluorescent 

10 imitation of the atmcturc chaiacteiized by at least one of the analytes ibax are to be 
concentration determmed using the reagent. 

The invention is flirther characterized by the fm that the said reagent may comprise 
fyang substances or coagulation reMrainers or sux&ee-actjve substances or 
predpLtaiing aubstaaccs or separating substances. 

IS The invention is further characterized by the feet that the said fluorescent residues 
may be cyanine dyes. The invcndon is fiirther characterized by the fact that Alexa 
Fhior Dyes or substances in the group Bodipy delivered 1^ Mdecular Ptobes may be 
used. 

The invention is fiirther characterized by the feet that it may be possible or desirable 
20 to keep parts of the reagent in separate Gontamers, and that the reagMt is ready- 
mixcd by the user before using the reagent. 

The said method ia fiuther characterized by the &ct that the signals to be measured 
are measured u^ fluorescence polarization measurements. The fluorescence signals 
are read as a function of time, either in the form of continuous reading vrithm a period 
25 of time or as cJiange per time unit between 2 or more points of time or as an absolute 
change between 2 or more paints of time. Such measurements are often called kinetic 
measurements or readings. The present invention may also use kinetic reading 
methods with the remaming forms of fluorescence measurement methods that are 
described. 

30 The said mediod is fiirther characterized by the faa that the diflbrent constituents of 
... the said reagent may -r iC desirable - be added in steps instead of at the same time. 
The said method is fiirther characterized by the £act that - if desired - more, or other, 
reagents may be added after the reagent characterized by this hivenlion is added. If 
the reagent characterized by this invention is split up and added in steps, other 

35 reagents may - if desirable - be added in between the said stepwise addhig of tbe 
reagent characterized by this invention. 
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The said method is furtibier Qhaiacterized by the &et that die test saa^le may be a 
biological material or extract or a diluiion or concentrate, or a filtrate thereof The 
said method Is ftirther characterized by the fact that the biological sohitions may be 
blood, serum, plasma, cells from blood, lysatc of blood, urine, cerebrospinal fluid, 
5 lachrymal fluid, saliva, asph'ate from the gastrointestinal tract, semen or semmal fluid 
or feces or fecal extract or fecal dilution or suspension. The biological sohition may 
furthermore come from the plant kingdom m the form of solutions, esxraocs or 
derivatives or filtrates. 

The method for concentration determination m compliance with the invention Is 
1 0 fiuther charactecized by the fact that standard solutions or calibrators ivith known 
concentrations of the analyte or analytes may be used, and that tiie concentration of 
the analyte or analytes is determined when the signals nieasured from the finorescent 
residues are interpolated on the standard curve achieved udng the said calibrators or 
standard solutions. 

1 S The method for concentration determination in compliance with the invention is 
further characterized by the fact that the said standard curves may be stored in an 
ardficial memory connected to the analysis system, so that in the relevant user 
situation it is not necessary to perform analyses of the said caUbrators or standard 
solutions. 

20 The method for concentration determination in compliance with the invention is 
iukther characterized by the fUct that the method my be carried out ai a constant 
ten^erature, or by the use of correction algorithms empirically generated by way of 
stupes of the temperature^a influence on test solutions with a known concentration of 
the .analyte or analytes. 

25 According to the present invention the method may be used to detennine 

concentrations of clinically related substances in sanq)Ie5 of biological material firom 
living organisms in need thereof, Such organisms may constitute plants^ insects, birds, 
animals such as mammals, preferably primates, more preferably humans. 

Furthermore the present invention is related to a kit comprismg containers containing 
30 predetenmned volumes of ingredients to be combined in in one single container hi 

relation to the specific analyte to be measured, and a container for drawing specific 
' volilunes of the sample of the biological material of interest. In another embodiment 

the kit comprises a single container contaimng the reagent specific for the analyte to 

be measured , and a container for drawing specific volumes of the biological sample 
35 of interest. 

The present invention will now be described in more detail, with reference to figures 
axul cfcamples. 
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FIGURES 

An example of concentrations as a function of time when the affinity equilibrium 
constant between the analyte molecules on the one side and the specific binding 
5 molecule on the other side is 10*EIO/Molar, and the dissociation rate constant is 0,1 
per sec. 

A= The concentration of analyte molecules 

B= The concentration of fluorescent binding pairs (complexes between the specific 
binding molecules and fluorescent derivates of analyte molecules).. 
10 C- The concentration of fluorcsocot dcrivrtea of aoalyte moleciiles. 
D» The concentration of a specific tdndhia molecule. 

Bs The concentration of binding p^s without fluorescence (complexes between 
spCQifio binding molecules and analyte molecules). 

Reaetion diagram: 

15 kaBdty«paii«iu»'='l-0*10K^^ 

Analyte molecule + binding molecule non*fIuorcsccnt binding pair 

kdl«ocl.Uoa «l.0*10E-l 
Fhxorcsccnt binding pair = specific binding molecule + 

fluorescent analyte molecule dedvate 

20 hiflUrtye^iuiiWiiiii=l«0*10ElO 

Fhiorescent analyte molecule + binding molecule = fluorescent binding pair 

kaU-oaUiioa»U*1.0«10E-l 

Non-flnoresceni binding pair - specific binding molecule -4- anafyte molecule 

25 An example of concenorauons as a fiinciion of time when the affinity equilibrium 
constant between the analyte molecules on the one side and the apeoifie binding 
molecule on the other side is 10*B10/Molar, and the diasooation rate constant is 0»01 
per sec. 

A^ The concentration of analyte molecules 
30 B« The concentration of fluorescent bhidmg pairs (complexes between the apedfic 
binding molecules and fluorescent derivates of analyte molecules). 
O The concentration of fluorescent derivates of analyte molecules. 
The concentration of a specific binding molecule. 
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E« The concentratton of binding pairs widiout fluoresceace (complexes between 
specific buuling moleoules and analyte moleGules). 

Rfiaction diagram: 

S Analyte molecule + binding molecule » non-fluorescent binding pair 

kji„ad*»i«.«tc =1-0*101^-2 

Fluorescent binding pair ^ specific binding molecule + 

ftuoiescent anedyte molecule derivate 

10 Ffaiorescent analyte molecule + binding molecule = fiuarescent binding pair 

Non-fluorescent binding pair = specific binding molecule + analyte molecule 



An example of concentrations as a funcilon of time when the affinity equilibrtum 
IS constant between the analyte molecules on the one side and the specific binding 
molecule on the other side is IC^EIO/Molar^ and the dlsaociatbn rate constant is 
0,001 per sec. 

A'^' The concentration of analyte molecules 

B= The concentration of fluorescent bhiding pairs (complexes between the specific 
20 binding molecules and fluorescent derivates of analyte molecules). 
O The conoentradon of fluorescent derivates of analyte molecules. 
b= The concentration of a specific bindmg molecule. 

E= The concentration of binding pairs without fluorescence (complexes between 
j^edfic binding molecules and analyte molecules). 

25 Rflsntjon diagram: 

Analyte molecule + bindisig molecule ° non-fluorescent binding pair 

^ - • . kdi-aocuUoaMte -1-0*10E*3 

Fhiorescent binding pair = specific binding molecule + 
30 fluorescent analyte molecule dedvate 



k^a-uiiiy HvUiVrito =1 .0* lOElO 
Fluorescent analyte molecule + binding molecule « fluorescent binding pair 
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25 



30 



NoQ-fiuorescent binding pair * apedfie bindin^g molecule + analyte molecule 



AQ example of concentrations as a function of time whan the affinity equilibrium 
5 constant between the analyte molecules on the one side and the specific binding 

molecule on the other aide is lO^El 1/Molar, and the dissociation rate constant is 0,01 
per sec. 

A- The concentration of analyie molecules 

B=i The concentration of fluorescent binding pairs (completes between the spedfic 
10 binding molecules and fluorescent derivates of analyte molecules). 

The concentration of fluorescent derivates of analyte molentlfts. 
D= The concentration of a specific binding molecule. 

E= The concentration of binding pairs without fluorescence (complexes between 
specific bindmg molecules and analyte molecules). 

15 Reaction diagram: 

Analyte molecule + faioding molecule = non-fluorescent bindhug pahr 



20 



Fluorescent bhiding pair » specific binding molecule + 

fluorescent analyte molecule dcrivate 

Fluorescent analyte molecule + bmding molecule fluorescent bindmg pair 

kdh«odatfoiiite=l-0*10E-l 

Non-fluorcscent binding pair specific binding molecule i- analyte molecule 

An example of concentrations as a fimetion of time when die a£Bnity equilibrium 
coit istazit between the analyte molecules on the one side and the.specjfic Undiug 
mplecule on the other side is lO^El 1/Molar, and the disaociation rate constant is 0,01 
pei sec. 

A^ The concentration of analyte molecules 

B=The concentration of fluorescent binding pairs (complexes between the specific 
binlding molecules and fluorescent derivates of anat^ molecules). 
C= The concentration of fluorescent derivates of analyte molecules. 
The concentration of a specific binding molecule. 
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Tlie concentration of binding pairs without fluorescence (cosqplens between 
flpedfio binding molecules and analyte moleculeB). 

S Analyte molecule -f- binding molecule = non-fluorescant biading pair 

Fluorescent bixxding pair = specific binding molecule 

fluorescent analyue molecule derivate 

^affinity eqaiUbrinm "l*®* 1®E1 1 

1 0 Fluorescent analyte molecule h- binding molecule = fluorescent binding pair 
Non-fluorescent binding pair « specific binding molecule ^ analyte molecule 

Jjg Prc6: 

15 An example of concentrations as a function of time when the afBnity eq-uilibrxum 
constant between tbe analyte molecules on the one side and the specific bhidins 
molacule on the other side is lOi'El ITMolar, and the dissociation rate constant is 
0,001 per sec. 

A= The concentration of anab^e molecules 
20 B"* The concentration of fluorescent binding pairs (complexes between the specific 
binding molecules and fluorescent derivates of analyte molecules). 
O The concentration of fhiorescent derivates of analyte molecules. 
D» The concentration of a specific Unding molecule. 

E"" The concentration of binding pairs without fluorescence (complexes between 
25 spedfic binding molecules and analyte molecailes). 

Reaction diagram: 

.0^-. Analyte molecule binding molecule = non-fluorescent binding pair 

30 Fluorescent binding pair = specific binding molecule + 

fluorescent analyte molecule derivate 



feffiahy cwafttinm =1 .0*1 OBll 

Fluorescent analyte molecule + binding molecule «^ fluorescent binding pair 
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NoiL-fluoresceat binding pair specific binding molecule + analyte molecule 

An example of concentrations as a function of time whm the affinity equilibrium 
5 constant between the analyte molecules on the one side and the specific bindk^g 
molecule on the other side is S*10£9/Molar, and ihe dissoclatioa rate constant is 0,1 
pear sec. 

A"^ The concmiraiion of analyte molecules 

B» The concentration of fluorescent binding pairs (complexes between the specific 
10 bmding molecules and fluorescent derivates of aiudytc molecules). 
O The concentration of fluorescein derivates of analyte mdleeulea. 
jy^ The concentration of a specific binding molecule. 

The concentration of binding pairs without fluorescence (complexes between 
specific binding molecules and analyte molecules). 

15 Reaction diagram: 

Analyte molecule i- binding molecule » non-fluorescent binding pair 

Fluorescent binding pair ^ specific binding molecule + 
20 fluorescent snatyto molecule derivate 

Fluorescent analyte molecule + binding molecule fluorescent binding pair 

Non-^fluoresccnt binding pair » specific bindijog molecule analyte molecule 

An escample of concentrationa as a fimction of tune when the affinity equilibzium 
eonstant betweea the analyte molecules on the one side and the qiecific binding 
molecule on the other side is S'*10E9/Molar. and the dissodation rate constant is 0,01 

30 A» The concentration of analyte molecules 

B» The concentration of fluorescent bmding pairs (coo^)le7i:cs between flie specific 
binding molecules and fluorescent derivates of analyte molecules). 
C^^ The concentration of fluorescent derivates of analyte molecules, 
D= The concentration of a specific binding molecule. 
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E= The concentration of brnding pairs xvithout fluorescence (coxnpleKes between 
specific tiuxding molecules md analytc molecules). 

RefrctiQinii^grffm; 

kdTttitr ^iUbriwn =S,0* 10E9 

5 Anolyte molecule + binding molecule non-^fluorescent bisding pair 

kdittDclsUoonite =l.0*10E-2 

Fluorescent binding pair ~ specific binding molecule 

fluorescent analyte molecule derivate 

10 Fluorescent analyte molecule binding molecule = fluorescent binding pak 

lta.o^d«.«t.=1.0*10E-2 
Non-fluoresceat binding pair » apedfio binding molecule analyte molecule 

Figure 9; 



An example of concentxatioos as a function of time when the afBnity equilibrium 
IS constant between the analyte molecules on the one side and the specific bindmg 
molecule on the other aide is S* 10E9/Molar; and the dissociation rate constant is 
0,001 per sec. 

A- The concentration of analyte molecules 

B« The concentration of fluorescent binding pairs (complexes betwen the ^ecific 
20 bmdiflg mjolecules and fluorescent derivates of analyte molecules). 
C" The concentradon of fluorescent derivates of analyte moiecoles. 
I> The concentration of a specific binding molecule. 

The concentration of binding pairs without fluorescence (complexes between 
specific bhuding molecules and analyte molecules). 

25 Bgagtis&JiiffliSl 

Analyte molecule -t- brnding molecule = non-fluorescem bhidh!^ pair 

^ < • kdii«Dci»Uo.^«i* -1.0*1011.3 

Fluorescent Undhig pah: «^ spetiflc binding molecule + 
30 fluorescent analyte molecule decivate 

Fluorescent analyte moleoule binxUng molecule = flubresoent b'mding pair 
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kfi^ociaiioa i»t« ^1 • 0* 1 OE-3 

Non-fluorescent binding pair specific binding molecule *^ analyte molecule. 

Chemical analyses of materials are mort often p^otmed by takmg a sample of the 
material (i.e. test material/test aample), wMch subsequently umlergoes the desired 

5 chemical analysis. The test sample may be e.g. in the fluid state, gaseous state, solid 
state or miTctures of the said states of aggregatioa Hie sample can furthermore be 
homogeneous or inhomogeneous. If» for instance, the sample is in a fluid phase, the 
fluid phase could coxi^rise particulate material, and woxUd thus be inhomogeneous* 
Well-prepared blood serum is an example of a homogeneous biolo^cal sample 

10 material, whereas tbe blood as such comprises considerable amounts of blood cells, 
and thus is not a homogmeous material. 

Concentration determination of one or more analytes in a test sample is oaost often 
achieved by ft^mii««g other chemical substanoes to the sample^ after which the signals 
or signal changes iqspearing as a conseciueace of the miring are observed or 

15 measured. These signals may be chemical or physical signals in the form of 

electromagnetic radiation, radioactive raxiiation, temperature or response to physical 
influence, such as fluorescence or absorption of li^t. In previously known 
commercial products for quantitative analysis using fluorescence measurements, 
typically m the form of immunoassay systems, the binding partners mcludcd in Unding 

20 pairs, typically in the form of antibodies and analyte analogues labeled i9idth 

fluorescent residues, have been kept isolated from each other, typically separated in 
different rci^ent containers. This have made it necessary to add different reagents in 
several steps by the use of accurate instruments, e.g. pipettes. 

In order to avoid the different problems that are connected to the currently used 

75 technology, the present invention provides aU the necessary chemical substances, 
including fluorescent substances and binding partners, in one single collection of 
substances, usually in a fluid state, and gathered in one stagle container. This 
collection of chemical substances is called a reagent. The reason why it is an 
advantage to have one ungle ready mixture of the chemical substances in one reagent 

30 is that this provides a pre-measured amount of correct concentrations of the 
ingredients. Tins means that persons \i^thout spedalized chemical training can 
perform the mbtrng of the reagent with the test material. Typically, the test material 

^ will be collected in a pre^calibrated capillary or a n ot her testing device, e.g. a self- 
calibrating constant volume pipette e.g. from Samco Scientific (USA), which is 

35 subsequently emptied into or combined with (e.g. dropped into) the reagent hi its 
container. The container with the reagent may consist of different materials, suck as 
e.g. glase vials, glass or plastic test tubes, plastic containers, foil pockets, plastio pads 
or other devices that can be used to contain reagems. 
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Traditiocally, the wisb has been that the bindbg between the binding partners in 
analyais systems using binding pairs and fluorescence measuremeats should be as 
saong as possible. High affinity equUibrium constants have led to very high 
sensitivities £3r the concentration detenninations, and ensured less interference from 
5 other substances and variations in the pt^sical/chemical circumsiaBces. la the earlier 
state of the art, keeping binding partners In the same reagent and teagent container 
has - due to the high affinity equilibrhun constants - led to aggregations, 
precipitations and irreversible chemical changes, as well as inhomogeneoiu solutions. 
Thus, keeping them in one single reagent, as is the case according to the present 

10 invention, has therefore been avoided, and several separate reagents has been 

preferred. The nuxing of two or more binding partners has instead been carried out 
during the performance of the quantitation method. To achieve a precise result, 
pf edse ttansfo: of vohunes of the reograts has thcr^re been necessary, either by 
manual $o-^ed pipetUog or using chemical automatons. Using mamial pipettes is 

IS very demanding and i$ an essential part of the basic training for laboratory workers 
and chemical engineers* The automatons are expensive and usually only available in 
laboratories or larger centers for testing or handling of samples. To avoid such 
problems, the method according to the present invention uses only one reagent for 
concentration determinadoo of one or more analytes in a sample* wherein the said 

20 reagent is not kept separately but is present in one single container. Ftirthenniore^ the 
reagent to be used in the method according to the prcsrat invention cornprises at least 
one specific binding molecule fbr each analyte to be concentration determined, as wdl 
as fluorescent substances whose fluorescence changes as a result of mixing in a 
sample to the reagent. This cimgo in the fluorescence signal is a fiinction of the 

2S concentrations of the analyte or analytes m the sample, and can be used for 

calculation of the analyte concentr8tion(s) without using separation of different states 
of aggregation. 

Thus, the generic term ((reagenb) is used in this description as a generic name for the 
collection of substances that are mixed with a sample solution fbr measuring one or 

30 more analytes. The reagent will normally be in a fluidal state, in ilia form of a solution 
of several substances, readily with buffer substances, salts, swfaoc-active agents and 
anti-biological substances added to avoid growth of microorganisms in the reagenL 
But for some uses of the reagent, it may be an advantage if the reagent is used in a 
. solid state, possibly by adding fluid immediately prior to using the reagent, or possibly 

3S by dissolving the solid reagent, for instance in the sample material, prior to or during 
use. The reagent may fiirther be dried on a stand or a device, or endoeed in oapaules 
or tablets. 

The prefiarred embodiment of the reagent according to the present inv^tion, is that 
the reagent is present, ready for use, in one single container wbere the amount of 
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reageat that is ta be used to analyze a sample poll not need to be pipetted or meted 
out or mixed with other reagents before use. 

As an alternative, however, the appropriate volume may be meted out prior to the 
analysis or in the course of the execution of the ana^sls. Thus, it is normally loss 

5 preferred, but still absolutely possible, to keep parts of the reagent in one or nusre 

separate containers, so that the ready-for-use reagent is mixed prior to or immediately 
prior to or in connection wlih the execuiion of the analysis. If so desired, parts of the 
reagent may be impregnated onto or into containers or devices or filters etc. and be 
mobilized at contact mth a solution, e.g. the assay solution. If so desired, the entirety 

10 or pans of the reagent may be in a diy or desiccated state, and if desired, it can be 
designed so that fluid can be added to It prior to, immediately prior to or in 
connection ydth the quantitative analysis. The reagent may then flirther be mixed 
ready-for-use by such analysis automatons that are often used by larger, more 
sophisticated laboratories. However it is important to note that the methode 

IS according to the present invention, by combimoe a single reagem and fluorescence 
polaiisation assay for analysis of analytes in samples of cooipleac materials, 
difltinguishes itself from the previous state of the art; e.g. from tuibidimetiy and 
nephelomeiiy by being a more sensitive method, from scintiUation proxhnity by fhe 
use of non-radioactive substances only and from FRET by employing ideal solutions 

20 which are less expensive and less complicated to produce. 

The reagent to be used according to the present invention comprises fluorescent 
residues bound to (same or different) specific binding molecules/binding partners vdth 
a low molecular wdgbc. It is known to the skilled man of the art that the ability to 
conserve the polarization of the exciting light in the emitted light as well, is a fiux^on 

25 of the rotation speed of the moleculBs, which in lum is a fkmction of fhe molecular 
size as small molecules rotate faster than larger molecules. Thus> an especially 
preferred embodiment of the reagent in accordance with the present inv^on, ia 
therefore to bind the fluorescent signaI*providlng substance to one or more binding 
partners vnth a low molecular weight, preferably a molecular weight under SOOO^ 

30 more preferred \mder 3000 and even more preferred under 1500. When the 

fluorescence-labeled binding partner either dissociates from its binding partner or 
binds to its binding partner, the total molecular size for the molecule that is rotating 
with the fluorescent residue will change, and this can be detected as a change in 
fluorescence polarization. 

35 It is however, and according to another embodiment of the present hxvencion, possible 
to use a reagent wherein the fluorescent binding partner(8) (i.e. binding partner(a) 
with fluorescent re8idue(s) bound to them) has higher molecular weight than the 
above mentloacd, and to still use fluorescence polarisation assay in order to detect an 
analyte/analytes (see example IS). However, in this case the fluorescent residue(s) 
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must display longer decay time when compared to the flaorescent residue(g) bound to 
spcsific brnding molecules with lo^ molecular weiglR. 

The fluoredoence^labded bindmg molecules in the reagent that are used according to 
the preferred embodiment of the present method (i.e. the use of binding partner(8) 

5 with low moUcidar weigjit) are, according to the competitive embodiment of the 

present invention, dther analogues or fragments or derivatives of the analyto(s) to be 
determined, whereas they in the non-competitive embodiment of the present 
inventioin are binding molecules such as a peptide/peptides or synthetic binders 
(optionally bdng identilSied by combinacoiy chemisuy lechniques or phage display or 

1 0 nucleic add selection technology) with specific affinity &r one or more of the said 
analytes. Furthermore, the fluorescent residues that are bound to the spcsific binding 
molecules tbat are used in the reagent according to ihe non-competitive embodiment 
of the present invention, preferably have a maximum absorption coefficient at a 
wavelength ex;ceeding between 600 mn end 1000 nm, further preferred eKoeedi&g 620 

13 nm, and even fUnher preferred exceeding 640 nm. 

According to the present invention the test sample solution may be a biological 
material or extracts thereof, such as e.g. bloody blood serum or blood plasma, 
lachrymal fliud, extracts of feces, plant extracts, aspirate from the gastrointestinal 
tract or semen or seminal fluids, possibly diluted in diluent solutions or dqiository 
20 solutions, possibly with other reagents added to prevent coagulation or 

microbiological growth or oxidation or reduction or to regulate the aridity, 
alternatively derivatives or filtrates. 

The different embodiments of present invention may be influenced by changes in the 
surrounding temperaiure or indie test sample sohition or ilie reagent or lathe 

25 mixture or in the instrument or the measurement compartment of the instrument to be 
used. Such temperature influences can be counteracted by the reagents and/or the 
instrument bdng temperature regulate, or by using calibrators with known 
concentrations of the analyte, However, one of the aims of the present invention is to 
provide measurement methods where calibrators are not used. Empirical 

30 measurements and theoretical calculations based on measurements with the reagents 
provided by the present invention may^ however, form the basis for estimated 
deviation as a result of varying temperatures. Thus, according to the present invendon 

"v^' ' and if desired, it is possible to use combinations of temperature sensors and software 
connected to or as a part of the measurement instrument, providmg total or partial 

3S correction for the temperature-provoked deviation in the concentration 
determinations. 
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With the use of the present invention a large number of analytes can be concenttation 
detennined. The foUovnng analytes can be listed tabularly^ but there is obviously a 
large number of other analyies that have not been included in this listing: 

Hemoglobin 
5 Albumin 

C-reactive protein 

Albumin in urine 

Glycated albumin 

Oiycated hemoglobin 
10 Feititia 

ASAT 

ALAT 

LDH 

Myoglobin 
15 Troponin I 

Fatty Add Binding Frotem 

Amylase 

(fticose 

HCG 
20 UjHCG 

TA-tests 

Anli-inaulin antibodies 
Helicobaccer antibodies 
25 Thycojcin 
Free ryoxin 

Prostate specific antigen 
Free Prostate specific antigen 
Thyroid stimulating hormone 
30 Creatine kinase type MB ^ 

These and a large number of other analytes are referred to in reference books, such as 
e.g. inTietz Texibook of CUnical Chemistry, Saunders Company. ISBN 0-72164472- 
4, 1994, and others, and also later text books and general surveys in clinical diemistcy 
^ and pathology. 

35 According to the competing embodiment of the present invention, a ready-to^se 

preformed reagent, comprising one or more binding pairs where both bmding partners 
m each binding pair is present in one emgle container, and where the reagent is 
composed in such a way that aggrega;don5» precipitations and irreversible binding 
between the binding pairs are avoided, is used. When the test material is mixed with 
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tbe reafent, the aiuilyte(s) cojoqiete with the binding between the biAding partners 
akeady present in the reagent in at least one of the bindiqg pairs. 

The reagent provided for the conqpetitive embodiBAent of the present invention, can be 
used for concentration determination of one or more analytes^ and may be 
S characterized by the hex that for each analyte the reagent comprises at least one 
binding pair in which the binding partners are reversibly bound to each other. 
Furthermore, the reagent relaxed to this embodiment of the hivention may be 
characterized by at least one of the binding partners in at least one of the said binding 
pairs comprising or having bound to it a fluorescent chenucel residue. 

10 By ccieversibly boumh^ what is meant here is a binding that is such that addition of a 
substance that competes with the bindisig between the binding partners leads to a 
diange in the concentrations of the other molecules bchided in the equilibrium for 
formation of binding pairs between' said binding partners witUn a reasonable amount 
of tune - typically within one hour after adding. The invmiion is fbither characterized 

IS by the said dianged concentrations of the molecules included in the equilibrium for 
formation of binding pairs between the binding partners leading to a change in the 
fluorescence signals thai can be graeraied from the said fluorescent residues. This can 
occur because in the reagent characterized by this invention such fluorescent residues 
are used which can generate signals that change when the fluorescent residue is part 

20 of a connected binding pair as compared to the signals generated when the residue is 
bound to a binding partner molecule that is not bound to its hindhig partner 
molecules. 

The reagent used according to the con^etitive embodiment of the present invention is 
charaotenscd by oon^dsing one or more binding pairs for viducb there is, 

25 furthermore, an equilibrium between the free condition in which the bmding partners 
are not bound to each other, and the bound condition in which tlie binding pairs ere 
bound to each other, This equilibrium is subject to general chemical laws, such as the 
law of mass action. When the concentrations of one of the molecules included in the 
chemical equilibrium are changed, tbe eonceotrations of the remaking molecules 

30 included hi the equiUbrium will change as well. Furthermore, the eqallibrium will shift 
by adding analogues of the bindmg partners or derivatives or aaalogues of bindhig 
partners, i^ere the structural similarity is adequate to bring about competition over 
the binding to the corresponding bindmg partner. Such structural similarity is mostly 
conserved, also when modifications are used for attaching fhiorescent residues that do 

35 not dramatically change the structure of the substance that is attached onto this 

fluorescent residue. It is further commonly known to the skiDed man of the art that if 
fluorescent residues or labels with different fluorescence are used, it is possible to 
simultaneously measure different chemical reactions in the same sohition. Thus, the 
reagent in accordance with the present invention is fiirther characterized by the fact 
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that by xisuig residues or labels with di£Ferent fluorescence, it can be used to quantify 
dificrcat ancdytcs simultaneously in the same ssmple. 

Traditionally, as high affinity equiiibrhzm constant as possible was desired for the use 
of bio specafic binders such as antibodies. The afiBnixy equilibriiim constant is a 

S complex quantity, constituted by the association velocity constant divided by the 
dissociation velocity constant, and traditionally a£Gnity equilibrium constants 
exceeding 10E7 have been desired, preferably exceeding 10E8 and even more 
preferred exceeding 10E9« At especially low concentrations affinity equilibrium 
constants exceeding lOEIO have been desired b order to achieve that it should be 

10 possible to bind an acceptable share of the analyte to the binder. Eqiecially, it has 
been daimed that faig^ dissociation velocity must be avoided. Po]|ydional antibodies 
have - since th^ are polyclonal - very varying affinity equilibrium constams in the 
same preparation, whereas monoclonal antibodies, or the biological or synthetic 
binders accounted for in the background for this invention, have more uniform or 

1 S identical affinity equilibrium constats within the same preparation, and al^o often a 
more constant affinity from preparation to preparation. In the coixipettlive 
embodiment of the present invention, and contrary to what was previously desired, 
especially high afOnity equilibrium constants are not desired, and in particular not too 
low dissociation velocity constants. 

20 As accounted for in the paragraph on the background for the present mvention, the 
average aldQed man of the art is used to u^ng different types of specific binding 
molecules. The reagent in accordance with the competitive embodiment of the present 
invention may comprise binding partners that form binding pairs of all types and 
varieties. Traditional polyclonal antibodies on the one hand and andgens on the other 

25 hand may be used as specific binding molecules. Instead of polyclonal antibodies 

ffloncdonal antibodies may be used. The antibodies may be complete or in the form of 
reactive fragments. Especially preferred are smaller fragments of antibodies such as 
FAB ftagments or single cham antibodies or skgle drain antibody fragments. Instead 
of antibodies or antibody fragments produced in eucaryotic cells, it is possible to use 

30 binders provided through phage display or further advancements of phage display 
technology, in the form of polypeptides or other types of polymers, polynudeic 
acids, or binders composed of building blocks that are variedly composed and pidced 
out using library technology. Synthetic combinatory diemistry is rapidly developing 
and can be used to produce specific binding molecules, and production of polymers 

3S with RNA or DNA or analogue monomers is used with increasing frequency, and may 
of course also be used as specific binding molecules m the present hivention. 

The antigens mentioned above are traditional binding partners in immunoassay 
technology^ but In recent years parts of antigens, antigen fragments, so-called 
haptens, and derivatives of antigens or haptens, have been used to a greater extent 
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SyotbeticaUy or biologically produced molecules vArh a high structural similaiity to 
the analyte or aaalytes that are to be quantified, can abo be u$ed* The present 
invention is characterized by the &ct that all these structures oiay be used in binding 
pairs, when a suitable binding partner is found. 

The present invention may fiirther be characterized by the use of binding pairs in the 
preformed reagent for ^oifhich the binding of the binding partners is influenced by the 
concentration of the analyte or analytes. A high concentration of an enalyte will lead 
to an increased competition for bindhig to one of the bbding partners In one or more 
binding pairs, compared to what would be the case with a lower concentration of said 
analyte. The present invention ts farther characterized by the fact that this leads to 
another concentration of one or more of the unbound bmding partners and/or the 
binding pairs that were present in the reagent before it was mixed with the sample 
material The reagent in accordance with the present invention is fiuther cbaracteiized 
by the fact that it is composed in such a way that this changed concentration of one or 
more of the bindin^g partners can be detected using one or more of the methods that 
are described above. 

In order to measure an analyte in a competitive binding ass^, the binding partner that 
the competltiloa is about, e.g. the specific antibody, must be in effective relative 
deficit in relation to the concratration of the analyte (in order &r competition to 
arise). But since wluit is dcsixed is to measure the signal that is changed as analyte 
molecules with fluorescent residue are bound to the bhiding partner, the concentration 
of the binding partner (e.g. antibody) must be $o high thai a considerable part of the 
analyte molecules can be bound to the bmding partner. Here it is necessary to find a 
practical balance that is regulated by the analyte concentration in the sohition and the 
choice of specific binding molecule with suitable affinity equilibrium constant and 
dissociation velocity constant. Funhermore, according to the competitive embodiment 
of the present invention, the binding molecules and fluorescent derivatives or 
analogues of the analyte molecules are kept as binding pairs in the same reagent 
container. Thus the use of polyclonal antibodies as specific binding molecules hi 
combination with large molecular analytes should be avoided, since this typically 
could result in precipitation in the reagent or the assay solution. Monoclonal 
antibodies are most oftea to be preferred over polyclonal antibodies, and often further 
preferred are monovalent binding molecules readily of smaller molecular size, e.g. 
FAB -fragments of antibodies or polypeptides or aptamera. 

When a reagent m acoordanoe with the competitive embodimenta of the present 
invention is mixed with a sample containing the analytes that are to be concentration 
determined* the concentration of the analytes in the sample material will lead to 
changes in the concentrations of the other molecules induded in the equilibriums for 
fonnation of said bmding pairs between said bhiding partners. The invention is fiirther 
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characterized hy the fact that the said changed concentrations of the molecules 
inohided in the equilibrium for fbnnation of binding pairs between the binding 
partners lead to a change in the signals that can be generated firom the said fluorescent 
residues, and that these signal changes can be used for quantification of said analytes. 

5 The said changes m the fluorescence signals are, in other words, a direct function of 
the concentrations of the analytes, and these signal changes can be used for 
concentration determination of the said analytes. Tims, the fluorescent residues 
according to the present invention may have one or more of the specific binding 
molecules bound to them» and the fluorescence signal that can be generated changes 

10 as a consequence of the said specific bhdhig molecules binding to the analyte 

molecules. 

I 

If a concentration of approximately 1 .0'*]0E-9 molar analyie is preseoc in the assay 
sofaition (the sohition arrived at when the reagent related to the present invention is 
mixed with the test material), and we have an infinitely high affinity equilibrium 
15 constant, we vAli, by using an effective concentration of 0.5 ^ lOE-9 molar spedfic 
binding molecule, achieve SOVo binding of the analyte to the binding partner at 
equilibrium. If the afiSnity equilibrium constant is lower, e.g. 1.0*10&-9, the situation 
at equilibrium is somewhat different: 

Given that the analyte molecules have the same a£BnIty for the binding molecules (e.g. 
ZO antibodies) whether they have fluorescent residues bound to them or not, and 

! 

a « a£Emty equilibrium constant, 

b - aggregate concentration of binding partner molecules (bound and frw put 
f ogetherX and 

c = aggregate concentration analyte molecules (totally from the sample and the 
— 25 reagent r^ted to the present invention, mchiding analyte molecules with fluorescent 
residues), 

according to the law of mass action the aggregate concentration of binding pairs (e.g. 
Bn,tibody-aatig6n comploces) - x would be as follows at equifibrium: 

xsa(b-x)(c«x) 

30 In a situation where a= l.0*10E9, b » 1.0*10E-10 and c = 2.0*lQE-9, calculation 
shows that at equilibrium 

X «= 0.7*10E-10 molar, and further that the effective concentration of free specific 
binding molecule (e.g. antibody) is 0.3*10£-10 molar and fiirthcr that the 
concentration of unbound analyte molecules (with and \vithout fluorescent residues 
3S bound to them) is 19J^10B<10 molar. 
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We see that this will give a very small change in the Signal as a consequmce of the 
analyte molecules' binding to the binding partner. la this case it would be possible to 
bmd less than S % of the analyte molecules to the binding partner. 

If the afGnity equilibiium conscam a is LO*** 10E8 but b and c above are uachanged. It 
5 could accordin^y be shown that the fraction of bound analyte molecule is 
in&uteeimfdly small^ and no competition what so ever ocmirs. 

If t|ie situation is such that the specific binding molecule's (e,g. the antibody's) afGnity 
for modified analyte molecules with fluorescent residue bound to them is higher than 
for unmodified analyte molecules, a lower concentration of the modified analyte 
10 molecules needs to be used for the analyte molecules in the sample to be able to 
e£Elciently compete, This corresponds to a situation ivith a lower effective 
coi^cmtration of specific binding molecule, and will require a somewliat higher 
afiSnity equilibrium constant of the spedfio binding molecule according to the law of 
mass action. 

15 If the situation is such that the specific binding molecule's (e.g. the aatibod/s) affinity 
equilibrhxm constant for modified analyte molecules with fluorescent residue bound to 
them is lower than for unmodified analyte molecnles^ it might be desirable to use a 
higher concentration of the modified analyte molecules. To achieve a situation with 
competition, however, the effective concentration of specific bmding molecule must 

20 be in molar defidency relative to the analyte molecules in the sample, and this low 
concentration of the specific bmding molecule still requires that the afSniiy 
equilibrium constant between binding partner and analyte molecules is high. It is 
worth menttonbg, however, that the effective concentration of binding molecules may 
be considerably less than the total amount of so-called binding molecules. It is not 

25 seldom than only a fraction of the actual binding molecules - e.g. monoclonal 

antibodiea - really bbd its binding partners. This can be due to structural alterations!, 
eg. in the synthesis of the molecules, e.g. posi-iranslaiion alterations, or 
modifications introduced by labeling diiemistries or simply of unknown origin. 

Thus we can condude that the affinity equilibrium consiam> according to a 
30 competitive embodiment of the present invention, must have a vahie that at lease 
equals one third of the inverse value of the concentration of the modified analyte 
^ , molecules with signal ^irpviding residues bound to them. More preSsrred are affinity 
eqmlibriiun constants that are higher than the inverse vehxe of the concentration of the 
modified analyte molecules, and even more preferred are afBniiy equilibiium constant 
35 higher tlian twice the inverse value of the concentration of the modified analyte 

molecules. Thus, m the reagent provided according to the competitive embodiment of 
the present invention, an equilibrium between the binding partners bound to each 
other and the binding partners m free, non-bound form will be established. When the 
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said reagent is added to a sample, the coxicentrations chajoge, and a new eguilihiiiun is 
established. In the earlier technical state^ a high afi&mty equilibmim constant and an 
especially high association constant "was desired so that the equilibrium could be 
established soon after adding a binding molecule, e.g. a antibody. In the competitive 
5 embodiment of the present invention binding pairs have formed in the reagent before 
the sample is added, and then a higher dissociation velocity constant is sooner 
desired, so that a new equilibrium can be aoMeved within reasonable time after the 
aajt^plo has been added. 

If afiSnity equilibrium constant 

10 a«^1.0*10E10/n)ol, 

b = aggregate concentration of bmder (e.g. antibody) = 1.0*10E>9 molar 

c " aggregate concentradon anaiyie molecules (with and without agnal providing 
residues) « l,0*10E-9 molar 

it can, by using mass balance and the law of mass action* be shown that at equilibrium 
15 the concentration of complex between the binding partners (azialyte moleoutea with 

or without signal-providmg residue and binder such as ag. antibody) = 0.73*10E-9 

molar, the concentration of analyte molecules unbound to bindhig partner = 

0.27*10B»9 molar, and the concentration of unboimd spedfic binding molecules (e.g. 

antfeody) - 0.27*10Er9 molar. If then a test sample that adds 1.0*10E-9 molar 
ZO analyte molecules is added, so that the total amount of analyte molecules in the assay 

solution becomes 3.0* lOE-9 molar, a new equilibrium will be established after a 

while. 

In these examples it is assumed that adding a sample does not change the total volume 
of the assay solution considerably. Calculations can be made showing that even 
^ 23 thoughtheassay solution is dightty changed, the above calculation exaj^ 
very close to the conditions described. 

If the affinity equilibrium constant is a power of 10 higher, the situatton ia as foilows: 

If '{IfSnity equilifarimn constant 

^. . a^'l.O-'lOEll/Molar. , 

,30 b - aggregate concentration binder (e.g. antibody) - i.O'^lOB-9 Molar 

c « aggregate concentration analyte molecule (^mth and without signal providing 
readues) - 1 .0* lOE-9 molar 
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h can, using calculations corresponding to the above, be shown that in the 
competitive enobodiment of the invention, it is predominaAtiy the dissociation velocity 
constants that dotermines the time it takes to achieve equilibrium or near equilibrium 
after adding a sample. Slightly simplified we can say that figures 1 to 9 show that the 

S value of the affinity equilibrium constant is the most important factor in deciding the 
range of signal change that can be achieved, whilst h is the vahie of thje dissociation 
velocity constant that determines how quickly a new eqiiilibriiim or near equilibrium 
can be achieved after miTong in a sample comprising analyte molecules^ and thus how 
quiddy a new stabile fluorescence signal is achieved. In the reagent used for endpoint 

1 0 measurement in the competitive embodiment of the present invention, binding pairs 
with dissociation vdloctty constants 0.003 per second are therefbre prrfeired. Bhidhig 
pairs with dissodation velocity constants escceediiig 0.01 per second are more 
preferred, and binding pairs with dissocietion velodty constants occccding 0.02 per 
second even more preferred 

15 If kinfitic readO^g is applied, ie. measuring the change in the fluoresccQce signal per 
time unit or within a defined time interval^ measurements can be made before a new 
equilibrimn is established, and still the signal change can be used to calculate the 
analyte concentration or analyte concentrations. Thus, in the competitive embodiment 
of the present invention kinetic readhigs therefore allow the use binding pairs with 

20 dissodation velocity constants that are considerably bwer than those used for 

endpoint readings. Then binding pairs with dissodation velocity constams as low as 
0.0001 per second can be used» but more preferred are dissociation velocity constants 
exceeding 0.001 per second, and still more preferred are dissociation vdodty 
constants cxccedmg O.OOS per second. 

2S A spedal embodiment of the method according to the present invention is to use a 
reagent m accordance with the present invention> and measure the change k degree of 
polarization of the fluorescence signal per time unit, or as a function of time, or 
within a given time interval after mixmg in the sample material. In this embodiment 
the fluorescence signal or fluorescence signals can be read as a function of time, 

30 dither as a continuous readis^g within a period of time, or as diange per time unit 

between 2 or more points of time, or as an absohite change between 2 or more pohns 
of tune. Such measurements are often called kinetic measurements or readings. The 

method according to present invention can also use kinetic reading methods with the 

other forms of fluorescence measurement mediods described. The above mentioned 

33 applies to both the competitive and the non-competitive embodiments of the method 
according to the present invention. 

An applicable embodiment of the present invention is forther to use the above 
mentioned kinetic fluorescence polarization measurement, combined with the use of a 
reagent in accordance with the present invention, for which the wavelength of the 
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mEmnmin absoiptioa coefficim for the fluorescent residues is higher than 600 Qin» or 
further preferred 620 xm or even more preferred eTCceeding 640 nm. For analysis of 
samples comprising hemoglobin, the maximum absorption coefficient should exceed 
620 nm, since the hemoglobin inteifers substantially wxtili the concentration 
S determination of the analyte or ena^es. Such interference have usually been a major 
problem when fluorescence polarisation assay has been used mth e.g. blood. 

In the non-competitive embodiment of the present invention, the fluorescent residues 
will usually, but not always, be bound to the specific binding molecule. The specific 
binding molecule may be present in eicoesa oompared to the test sample/anfityte 

10 molecules to be added, and the fluoiescoice signal that may be generated will diange 
if analyte molecules have bound to the specific binding molecules. A good example of 
such a suitable specific binding molecule is aptamers, described in ((Selection of 
singlesiranded DNA molecules ihai bhid and inhibit human ihrombin» , by Boclc & aL. 
Nature voL 355 pp 564-5jg, 1992. This article refers to a generic technology as 

15 general basis for production of specific binding moleculeSj and shows that aptamers 
compriang the nucleotide s^uence GGTTOOTOTGOTTOO or GGTTGO are 
specifically bound to buman thrombin* 

Aptamers can also be used hi the competitive embodfanems of this iavention« as wdl 
as hi the non-competitive embodiments. Gold ft al. in <(Div6r6ily of oligonucleotide 

20 functions)) in Anncl. Rev. Bichcm. vol 64, pp 763-97, 1995, describe a large number 
of examples of use of the generic aptamer technology for production of specific 
binders, that can also be used in the reagent according to tibie preset invention. The 
specific binder that is assigned to theophyllins is an example that Is especially well 
suited for the competitive embodiments, whereas the RNA-aptamer described in the 

25 same place, which binds T4 DNA polymerase, is suited for the non-conqpetitive 
embodiments. 

R^c^ Konrad et al. in fdsoenzyme-specific inhibition of Protein Kinase by RNA 
aptamers^ m J. Biol. Chem. vol 269, pp 32051-54, 1994, have described two 
di ffer e n t aptamer frequencies suitable as specific bindmg molecules for Protein Kinase 
30 C, whidi may sorvc as an example of spcdfic buiding molecules to be used in the 
reagent according to the present invention. 

Botia in the compctitixc 9nd the nonrcompedtive embodimienis of the present 
invention, specific binding molecules that include peptide sequences may be used. An 
sample of a peptide sequence that is especially suitable m the non^competitive 
35 embodimem Is the peptide sequence desmbed by Chakravartby & al. in Anal. 

Biochem, vol 196, 144- 150, 1991. Other examples of peptide sequences usefiiU as 
spesific binders are described by Yue et al. in The Journal of Biological Chemistry, 
vol 271, p. 2224S-2Z2S0, 1996. Th^ were able to identiQr peptides that bind C- 
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reactive protein in a dot blot assay employing niunerous reagents, radioactive 
substances and autoracUography, a time consuming and expensive procedure. 

The reagent in accordance with, the invention, and in both the competitive and the 
non-compeiitive embodiment of the method, may be characterized by the fact thai it is 

5 prepared solely for concentration detennination of an analyte. The reagent may 

nevertheless, if so desired, comprise more than one specific binding molccoic, and if 
desired, more than one specific bhiding molecule may inchide said fluorescent 
substance or inchida several fiuorescent substances. The reagent may however also be 
characterized by the fact that it is prepared for concentration deteonination of several 

10 analyies. if desired - simultaneously, and - if desired « with several dififerent spedfic 
binding molecules for each analyte. If so desired it is possible to use more than one of 
these binding pairs which include a binding partner with a fluoresceni residue, or even 
several different fluorescent residues bound to difierient binding partners in different 
binding pairs. An almost unlimited amount of possibilities for signal*providing 

1 S systems eidscs here. Sev^al signal-providhig systems will potemially increase the 
precision of the concentration defcerminafiona, but will at the same time increase the 
oomplenty of the measurement systems. 
)i . ■ 

Tr a di ti o n a l finorescoot substances such as fluorescein and Texas Red, Oregon Green, 
Rhodamin, tetramethyl-rhodamin, amino methyl couauutn, as well as a wide razi^c of 

20 other substances may be used as fluorescent residues, and is well known in the prior 
art The prior art also provides method description for binding of the fluorescent 
substances to amino groups, thiol groups, alcohol groups, ketones, diolcs and 
carbo^c adds. Furthermore it provides methods for binding of fluorescent 
substances to peptides, proteins, antibodies, nucleic add polymers such as aptamers 

25 and other polymers which, however, Is well known for a person skilled hi the art. 

Often, substantial amounts of hemoglobin or bilious pigments are present in the 
sample material during medical and biological use of the present hivencion. Tbea 
reagents comprisiBg fiuorescent substances with exdtatson or emission wavelengths 
that are absorbed by hemoglobin or bilirubin will often be influenced by the light 

30 absorption that characterizes the said substances. As already mentioned, an especially 
preferred eznbodiment of the present invention when analysing whole blood or blood 
tysates, is therefore based on reagents with fluorescent molecules for which the 

^ — wavelength for maxinmm absorption coefficient of the fluorescent residues escceeds 
600 nm, or more preferred 620 nm or even more pcefmed exceeding 640 nm. For 

35 enolyais of samples con^risins hcmoglobiui the maximuni absorption coefiBdenc 
^uld exceed 620 nm since the hemoglobin interferes substantially with the 
concentration determination of the analyte or analytes. Such substances are sold by 
the company Amersham Pharmacia Biotech, undpr labels such as CyDye FluoroLiuk 
Reactive Dyes, with varying excitation wavelength (varying with analogues of the 
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chemical structure), and with varying numbers of activated groups for binding to the 
substance that is to be labeled. More binding points will typically reduce the 
molecule's degree of freedom of rotation, and reduce the possibility for using 
fluorescence polarization measurement methods. 

5 Suitable cyanine dyes are further described in USS 627027: ((Cyanine dyes as labeling 
reagents for detection of biological and other materials by luminescence methods)) by 
Waggoner; Alan S, 6. May 1997. Furthomore, suitable substances are described in 
the prior art^ such as e.g. in Waggoner et al US patent 6008373 or Brush and Reimer 
US patent 5988086 or Krandikai & al. US patent S8S2191 or Kusakata & aL US 

10 patent 4S4738S or Waggoner's US Patent SS69S87. 

The prior ait also provides instructions for using the fluorescence substances group 
Biodypi, which provides good fluorescence signals escceediqg 600, 620 and 640 nm, 
respectively. At present the substances Bbdypi 630/650-X/MeOH, Biodypi 6S0/6SS- 
X/MeOH. Biod)^ FL/MeOH, Biodypi R6G/MeOH. Biodypi TMR.-X/MeOH and 
IS Biodypi TR-X/MeOH, as well as the AJexa Fluor Substances, are sold from the 
company Molecular Probes, and more similar substances can be expected. These 
substances are good altematives to the cyamn dyes, and are among the prefeaed 
reagents in accordance with the present invention. 

Suitable fluorescence residues can also have bound to them complex fbrmers.such as 
20 DTPA and Nl comprising complex-bound Lanthanide elements such as Europium, 
Samarium or Teri)ium. Advantageous qualities in these fluorescence residues are that 
thef^ have vecy long Stokes-shifis (large difiEarence in ivavdength between excitation 
wavelength and emission ymvelength), as well as a relatively lo^g time interval 
between exdtadon and emission, which is preferred vdien using time dissolution 
25 fluorescence measurements. These fluorescent residues are well escplamed in Perkxn 
Elmer life Sciences* product catalogues. 

CorresponfUng^y the reagent in accordance with the present invention may be 
characterized by the fact that the fluorescent signal-providing substance partially 
consists of a polypeptide chain, and that this polypeptide chain preferably comprises 
30 less than 30 amino adds, and more preferred less than 20 amino acids, and even more 
prefeired less than 12 amino acids. 

^ Reflbring to examples li and 18, where use of intcnnittent exitaiion at dififcrcait 

wavelenghts is described fbr the analysis of several analytes using (Merent exultation 
wavelenghts, it is preferred to use int^mittent light with different wavelengthts, e.g. 

35 by the intermittent use of difibrcnt diode lasers with different wovelengtha. It should 
be noted that the break between use of the difibrent light sources should at least 
correspond to the lifetime for the exited condition of the actual fluorophore. 
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Beat mode 

Best mode u illustrated by the examples, preferably example 9 for the competitive 
embodiment of the mvention, and by example 14 for the aon-sompetitivc eixibodimieiit 
of the invention. 

5 EXAMPLES 

Esuunple 1; Fluorescent bindiag liganil for whole blood analysis. 

Synthesbe the peptide Tyr-Trp-Ala- Aan-Phe-Ala-Arg-Asn-Arg-Afln by conventional 
technique, and dissolve it in pure ivater to a concentratiQn of 2 ing per ml. Mix 50 ul 
of the said p^tide solution with 50 ul sodium bicaihonate buffer pH = 9.2. Mix O.I 

10 micromol Cy5 Fluorolink activated cyanin dye, supplied firom Amerham Pharmacia 
Biotech, optionally dissolved in water-free DMSO with said solution and leav it to 
stand overnight at room temperature in darkness^ and thereafter store the solution in a 
refrigerator in darkness. If wanted, 5 ul of 10 mmolar efhanolamine solution oan be 
added to block any remaining activated fhioresceot dyo, or the sohiiion - heretnafter 

IS called the stock solution - can be left to hydrolyse the non-reacted dye during storage. 

Isolate pure Cy5-labdled Tyr-Trp-Ala-Aan-Fhe-Ala-Arg-Asn-Arg-Asn from the 
stock solution by reverse phase chromatography m a C4 column (sold from many 
suppliers, including Waters, U.S.), using 0.1 % uifhioroacetic acid as ehiant and 
employ a gradient of 0 % to 60 % acetonitrile in 0.1 % trifluoroacetic acid. Employ a 
20 photodetector coupled to a flow cell to monitor content of peptides by transmission 
measurements at 340 nm and Cy-5 by transmisson measurements at 630 nm, and 
isolate the Cy-S -conjugated peptide. Rjemove the trifhioroacetic add and the 
acetonitrile and the water by lyophilisation. 

Pure CyS-labelled Tyr-Trp-Ala-Asn-Phe-Ala-Axg-Asn-Arg-Asn of the stock solution 

— 25 cm also be isolated by thin layer chromatography; Apply aliquots of stock sohition on 

silica gel plates and elute with n-butanol:acetic acid:water mixtures. Depending on tibie 
quality of the silioa gel, the relative content of n-butanol:acBtio acid: water can be 
adjusted to obtahi ideal separation. After elution by conventional technique, dry the 
silica gd plate and inspect visually and by UV lamp (and optionally using nihydrin 
30 spray m parallell experiments) to identify the CyS-labeEed Tyr-Tip-Ala-Asn-Phe-Ala- 

- -or-- • Arg-Asn-Arg-Asn spot, separated from non-labelled peptide and free Cy-5 dye 

molecoles. Isolate the silicagel comprising CyS-labelled Tyr-Tip-Ala-^Asn-Phe^Alap- 
Arg-Asn-Aig'Asn by scissors or apatulunt Suspend the isolatedsilica gel in 10 mM 
TRIS-buffer pH = 8.0, i^ereby the CyS4abdled TVr-Trp-Ala-Asn-Phe-Ala-Arg-Asn- 
35 Arg-Asn is ehited into solution. The silica gd settles in the bottom of the tube, 

Decant off the TRIS-buiFered sohitionivith the purified CyS*labeUed Tyr-Trp-Ala- 
Asn-Phe-Ala-Arg-Asn-Arg-Asn. 
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If wanted, znd for up-scaling, otiier conventional HPLC separation techniques well 
known to the skilled man of the art can be used in stead of thin layer chromatograplqr. 

Example 2: Fluorescent binding ligand for whole blood analysis. 

Perform the method of the present mvention according to exan^)le 1, except use 
5 Tyi-Tip-Ala-Asn-Phe-Ala-Arg-Asn-Gly- Asn instead of Tyr-Txp-Ala-Asn-Phe-Ala- 
Arg-Asn-Arg-Asn to obtain CyS-labelled Tyr-Trp-Ala-Astt-Phe-Ala*Arg-.Asn'CHy- 
Asn. 

Eksempd 3: Method for measurement of C*»reactive protein in samples of whole 
blood. 

10 Make an assay reagent by inaking a buffer of 150 mMsodfaun chloride 100 mM 
phosphate, pH — 7.4. To this buffer, add bo^e gammaglobulin firom Sigma to a 
concemratioii of 2 mg/ml« and Triton X-IOO from Pierce Ch^cal Cosoipaiiy, US, to a 
final concentration of 0. 1 9^ vAr. Reagents of high purity vntb very low bacl^ground 
fluorcsccnoc should be chosen. Add l.O'^lOE-ll mol par ml of CyS-hbelled Tyr-Trp- 

15 Ala-Asn-Phe-Ala-Arg-Asn-Arg-Asn according to example 1 above, and optionally 
add a suitable bacterostatic agentlike 0.01 % sodium aside for prolonged storage. 
Keep aliquots of this mixture, e.g. 1 ml, in separate ooatainers to be combined with 
unknown blood samples or aliquots of blood samples. 

At the time for ihe determinaiion of the C-reactlve protem, take an aliquot* e.g. a 
20 volume of 20 ul of the whole blood sample e.g. by the use of a pre-measured 

capillaiy, and combine thereafter the content of this pre-measured capillary with the 
assay reagent in the said separate container, the said separate container beixvg kept in 
a place where the temperature is regulated to 32 degrees of Ccdous. 

Typically, use a container which is in the form of a cuvette with 4 polished 
' — 25 transparent sides to be measured in an instrument built for fluorescent polarisation 
measurements^ but said cantainier comprising a removable siopp^ or seal which 
allows the cs^jlllaiy to enter fha container, dther by aimpfy dropping the capillaiy or 
by mtrodudng it through the seal. Furfheimore, in its prefbired that the 
capiUaiy/container is designed so that the capillaiy falls to the bottom of the container 
30 and does not interfere with the ^citation light or the emission light (see below). 

Thereafter, shake the container, and the blood flows out of the capillary and the cells 
are being lysed by the assay reageoi. The C-reacdve protein of the test sample aliquot 
starts to react with the CyS-labelled iyr-Trp-Ak>Asn.-Phe-Ala-Arg-Asn-Arg-Aan of 
the assay reagent. 



as 



Immediately after the shaking, plaoe the container in the fluorescence polarisation 
measurement instrument, having aimiperatiire of 32 degrees of Celcius. For 
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measurement of polanBation of the emitted fluorescence^ the mixture in the coatsmer 
is irradiated *with polarized li^t of 6S0 nm wavdciigth, fyplcaUy by the use of a smaU 
polarized laser (ttode in the instrument, and when the polarisation of the emitted light 
constant, measure its polarisation a wavdcmgth of 670 nm, with a rather narrow 
5 bandwidth, if the instruments allows for that. Calculate the concentration of C- 

reactive protein of the imknown sanqile by intecpolation of the polarisation value of 
the emitted light measuicd on a standard curve obtained by measurement of standards 
of Imown C-reactive protein concentration. Such a standard curve can often be stored 
on the computer of the measurement mstrumeot, enabling a direct readijo^ of the 
10 concentration of C-reactive protein on the instrument 

If a measurement instrument with allow cell is used, then bring the mixture to pass 
through the flow cell fbr measuremem; according to the instructions glven.by the 
instroment mami&cturer. 

Typically, with a mild bacterial infection, the content of C-reactive proton of a 20 )il 
1 5 san^)le is between 1 0 and 1 00 mg per 1, but event much higher values can be seen in 
severe clinical conditions. On the other side, especially in screening of rislc fbr heart 
disease and low grade of inflammation, measurement of values below 1 mg per liter is 
of interest. Furthermore, eadi C-reactive protein molecule can react with five 
molecules of CyS-labelled Tyr-Trp-Ala-Asn-Phe-Ala-Arg-Asn-Arg-Asn, The 
20 concentrations of interest for C-reactive protein thegrefbre varies a lot, and the 

eoQcentration of Cy S-labellcd Tyr-Trp-Ala-Asn-Phe-Ala-Atg-AsnrArg-Asn thcicfore 
may have to be adjusted compared to the blood volume to be combined with the assay 
reagent. 



EfiXBiple 4c Method for measarement of C-rcactivc protein in samples of whole 
blood. 

Perform the method of the present invention according to eumple 3, except use 
Cy5-labelled Tyr-Trp-Ala-Asn-Phe-Ala-Arg-Asn-Oly-Asn in the place of CyS-labelled 
30 Tyr-Trp-Ala-Asn-Phe-Ala-Arg-Asn-Arg-Asn. This example of the method is more 
adequate for very high concentrations of C-reactive protein than example 3 because 
of CyS-^labelled Tyr-Trp-Ala-Asn-Phe-Ala-Arg-Asn-Gly-Asn lower afiSnity for C- 
reactive protein. Correspondingly, this example of the method is less appropriate to 
use for low concentrations of C-reacdve proteiu. 



25 
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Example 5; Method for measarement of C-reactivc protein in samples of wbole 
blood. 
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Perform the method of the present invention according to example 3^ except 
however, instcdxl of reading the polarisation after the polarisation value has become 
Stable, measure the polarisation value as a fluLction of time in a Idnetic mamier. If 
available, connect the measurement instrument to a computer recording the signal 
5 continuously or at different lime points, optionally defined by a software. Compare 
then the recorded values to values obtained by measurement of standards of known 
C-reaetave protein concentration as a function of time. Optionally, record a three- 
dtmensional standard curve with polarisation values, difit^enc times and C-reactive 
protein concentration values^ and compare the values obtained with the unknown 
10 sample to calculate the C^eactivc protein concentration, optionally by the use of the 
least-square methods for best fit according to standard textbooks of statistics, 
optionally by means of a computer or another artifidal memoiy connected to the 
measurement mstrument. 

Example 6; Method for measurement of C-reacthre protein in samples of whole 
IS blood. 

Perform the method of the present invention according to example 5, except keep the 
said separate containers (to be comtnned with unknown blood samples or aliquots of 
blood samples) at the room temperature, and use a electronic temperatun^ 
measurement device in or at the fluorescence polarisation instrument, and use a fbur- 

20 dimensional standard curve, the forth dhnension behig temperature, bi addition to 
polarisation vatues, different times and C-reactive proteia concentration values, and 
compare the values obtained with the unknown sample to calculate the C-reactive 
protein concentration, optionally by the use of the least-square methods for best fit 
according to standard textbooks of statistics, optionally by means of a con^uter or 

25 another artificial memory connected to the measurement Instrument 

Example 7: Synthesb of Cynanin-5 analogue of theophyUin. 

Make a synthesis of S.(3«carboxypropyl).l,3-dimethykanthin anhydrid as described in 
Research Communications in Chemical Pathology and Pharmacology , vol. 13, p. 
497-505, 1976. Dissolve diaminopropanol in water*firee tetrahydrofiiran. In another 

30 flask, difisolve half of the equimolar amount of the said 8-(3-carbo3qrpropyI)-l,3- 
dimethybcantUn anfaydiid in water-free tetrahydrofbran. Add the said 8-(3- 
caiboxypropyi)-! ,3-dimethylxantUn anhydrid sohitlon drop-wise to the 
diaminopropanol solution while stirring, and let the resulting solution react over night 
at room temperature. Optionally purify the resulting adduct by HPLC 

35 chromatography using conventional techniques well known to the skilled rnim of the 
art, if less consumption of activated cyanin dye is wanted (see below). 
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Thi^eafter, dUsoIve 6 times the molar amount which was used for diamitiopropaiiol, 
of CyS Huorolmk activated cyanin dye laippUed from Amersham Pharmacia Biotedi, 
U.K., in water-free tetrahydrofiiran, and add it previously described solution while 
stirring. Leave the resulting mi>cture to react over night a room ten^erature in 
darkness. In this way, a stock solution of non-pure B-(3-carboxypropyl)-l,3- 
duneihylxantbin adduct with CyS Fluorolink activated cymn dye with a water-sohible 
diaminopropanol spacer la obtained. 

Purify the resulting 8-(3-cafboxypropy])-l,3*dimetbylxanthiQ adduct with CyS 
Fluorolink activated oyanin dye with a watcr«sohiblc diaminopropanol spacer by 
nie^ of thin lay^ chromatoBrq^hy accordins lo example 1, and adjust the volumes 
of n-butanol» acetic add and water in the ehition nurture dependia^ on the quality of 
the'silica gel plates to obtain good separation. After elution by comrcntional 
technique, dry the sUica gel plate and inject visually and by UV lamp to identi^e 
spc^t of S-(3<.carboKypropyO-I,3-dimdthyhanthin adduct with CyS Fluorolink spot. 
Isolate the silicagel 8«(3-carbox7propyl)-l,3-dimethybcanthin adduct with CyS 
Fluorolink by sdssors or spatulum Suspend the isolated silica gd in 10 mM TRIS- 
buflFer pH = 8.0, whereby 8-(3-carbo3Cypropyl)-l,3-dimethybmnthin adduct with CyS 
Fhiorolink is elmed into solution. The silica gel settles in (he bottom of the tube. 
Decant ofT the TRIS-buffered solution with the purified 8-C3-carboxsfpropyl>l,3- 
dimethybcanthin adduct with CyS Fluorolink 

If wanted, and for upscaling, conventional HPLC separation techniques well knowe to 
the skilled maja of the art can be used in stead of tliin layer chromatography. E-g Use 
the HPLC method described in ejcample 1, however usiog a C4 or a C6 reversed 
phase column. 



2S 
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— Exaunpd 8: Fab-fragments of antibodies with affinity for tbeophyllln, 

Synthesiae 8-(3-carboxypropyl)-l,3-dimcthykBnthin anhydrid and prepare an albumin 
cojQjjugate antigen as described in Kesearch Communications in Chemical Pathology 
and Pharmacology , vol 13, p. 497-SOS, 1976. Uakg this antigen, make mouse 
hybridomas. Select a done the is specifically reactiyc to the Cyanin-5-analogue of 
theophyllin in example 7. The prior art teaches several ways of screening taybrodimas 
in textbooks on monoblonal antibody technology. The inventor of the present 
invention, however; prefers to moke ISO mM sodium chloride 100 mM phosphate^ pH 
= 7.4 . To this buffer, add bovine gammaglobulia from Sigma to a concentration of 2 
mg/ml, and Triton X-100 from pierce Chemical Company, US, to a final 
concentration of 0. 1 % v/v. Reagents of high puri^ with very low background 
fluorescence should be chosra. 



3S 
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Then add Cynaoin-S analogue of theophyUin, made according to exiample 7, to a final 
oonccntration of 2 mg per L Measure the polarisation of the emitted fluoreBoence 
when the mixture in the container is irradiated with polarized Hghi of 630 mn 
wavelength, typically by the use of a mall polamed laaer diode in the instrument, 

5 aad when the polarisation of the emitted light constant, measure its polarisation a 
wavelength of 670 nm, with a rather narrow bandwidth, if the faiMruments allows for 
that. Under monitoration by such fhiorescence polaiiBStion measuremeixts, add 
antibodies isolated firom the hybrldoma cells to be investigated. For each addition, 
wMt until the fluorescence polarisation signal is Stable, before adding more antibody. 

10 Select antibodies from one or more hybridomas which specioially increases the 

fluorescence polarisation of the mixture, and do not select (often called coumeiBelect) 
antibodies from hybridomas whose eflSsct on the fluorescence polarisation technology 
is blocked or vary significantly reduced by componttrtsofhumaa serum or setum 
from human individuate not treated with theophyllin. Especially check that the 

15 antibodies isolated from Ae hybtidomaa in question do not react with cafian or other 
drugs or fbod constituents that resembeb theopbjdlin. 

When antibodies from the seleotod hybridonta has been isokted, prepare FAB 
ftagmenis by the use the taunnuPure Fab preparation kit supplied by Piiece Chcnucal 
Company, and follow the instiudioa for the said kit 
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Example 9: Method to determine the conceutratioki of theophyflin in whole 
blood by the we of a flaorcsccnt imraunocomplex. 

Make anti-theophyllin FAB fefixneats of antibodies according to example 8 and a 
Cynaiiixi-5 analogue of theophyllin according to esainple 7. 

5 Thereafter^ make a tentative assay reagent at 32 degrees Celcius aocordiog to tlxe 
following protocol: Make ISO mM sodium chloride 100 nM phosphate* pH = 7.4. To 
this buffer, add bovine gammaglobulin firom Sigma to a concentration of 2 mgfal^ and 
Triton X-100 from Pierce Chemical Company, US, to a final concentration ofOA% 
v/v. Reagents of high purity with very low background fluorescence should be 
10 chosen. 

Then afld Cynanm-5 analogue of theopbjrUia, made aecordbg to exampb 7j to a final 
concentration of 2 mg per L Measure the polansalton of the emitted fluoreacence 
when the mixture in the container irradiated with polarized light of 650 nm 
wavelength, typically by the use of a small polarized laser diode in the instrument, 

1 5 and when the polariaation of the emitted light constant, measure its polarisation a 
wavelength of 670 nm, with a rather narrow baodwidtb, if the inscrumems allows for 
that. Under monhoration by such fluorescence polarisatbn measurements, add said 
antii-thcophyllin FAB fragments. For each addition^ wait until the fluorescence 
polarisation signal is stable, before adding more FAB fiagmrats. . Continue the 

20 addition of FAB fragments until noe more significant increase of polarisation value is 
measured with increased concentradon of FAB fragmrats. Record this value of 
fluorescence polarisation. Subtract ^ faiitial fluorescence polariaation vahie, and 
calculate the dxfiBarence between the values^ berdboafler called ((polarisation vahie 
d]ficrc3acc)9. 

25 Start over again end make a final assay reagent identical to the tentative assay 
reagent, however, end the addhloa of said FAB fragments when the fluorescence 
polarisation vahxe is equal to the initial polarisation vahie + 80 % of the ((polarisation 
value dififercncc^. 

The final assay reagent is now ready, and optionally add a suitable bacterostatic 
agatlike 0.01 % sodmm azide for prolonged storage. Keep aliquots of this mixture, 
e.g. 1 ml, in separate containers to be combined ^inOi unknown blood samples or 
aliquots of blood samples. 

At the time for the determination of concentration of theophyllin in blood samples, 
take an aliquot, e.g. a volume of 20 of the whole blood sample e.g. by the use of a 
pre-measured capillary, and combine thereafter the content of this pre-measured 
capillary whh the assay reagent m the said separate container, the said aeparate 
container bcmg kept in a place where the temperawre is regulated to 32 degrees of 
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Celdus. Typically, use a comdner as described in example 3. Thereafter, shake the 
container, and the blood flows out of the capillary and the cells are being lysed by the 
assay reagent theophyllin of the test sample aliquot starts to displace the fluorescent 
theophyllin of the immunocomplexes of the assay reagent. 

S Immediaiely after the shaldng, place the container in the fluorescence polariasatlon 
measurement instrument, having a temperature of 32 degrees of Celcius. For 
measurement of polarisation of the emitted fluorescence, the mixture in the container 
is irradiated whh polarized light of 630 rm wavelength, typically by the use of a 
small polarized laser diode in the instrument^ end when the polarisation of the 

10 einittcd light constant, measure its polaiisotion awavdengthof670nm, wicharather 
narrow bandwidth, if the histruments allows for that. Calculate the concentratioa of 
theophyllin of the unknown sample by interpolation of the polarisation value of the 
emitted light measured on a standard curve obtahied by measurement of standards of 
known theophyllin concentration. Such a standard curve can often be stored on the 

IS con^ uter of the measurenmit instrument, enabling a direct reading of the 
concentration of theophyllin on the mstrument. 

If a measurement instrument with a flow cell is used, then bring the mixture to pass 
through the flow cell for measurement, accordmg to the histiuctions given by the 
instrument manufacturer. 

20 If the measurement instrument allows it, much better precision is obtained if - instead 
of reading the polarisation after the polarisation vahie has become stable - the 
polaiisaiion value as a flmctlon of thne is measured in a kmetic manner. If availabtep 
comiect the measurement instromeat to a conyuter recordmg the signal continuously 
or at different time points, optionally defined by a software. Compare then the 

2S recorded values to values obtained by measurement of standards of known theophylUn 
concentration as a function of time. Optionally^ record a three-dimensional standard 
curve with polarisation values, difibrcnt times and theophyllin concentration values, 
and compare the values obtained with ttt unknown sample to calculate the 
theoph;^UyuQk concmtration, optionally by the use of the least-square methods for best 

30 fit accordmg to standard tmabooks of statistics, optionally by means of a conqputer or 
another artificial memory coimected to the measurement instrument. Furthermore^ if 
you have access to a temperature recording instrument keep the said separate 

^p- — containers (to be combined with unknown blood samples or allquots of blood 

samples) at the room temperature, and use the temperature measurement device in 

3S or at the fluorescence polarisation instrument, and use a four-£mensional standard 
curve, the forth dunension being temperature. In addition to polarisation vataies^ 
dififerent times and theophylUn concentration values, and compare the values obtained 
with the unknown sample to calculate the theophyllin concentration, optionally by the 
use of the least-square methods for best fit according to standard textbooks of 
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statistics, optioQally by means of a computer or another aitificiBl memoiy connected 
to the measurenieni instnuneat 

The concentratioa of theophyUin in blood s&isples varies significantly. The mam 
Interest is measurements of therapeutic concentration values, Hovvcvcr, higher and 
5 toxic values are of interest in forensic medicine, and lower concentrations are of 
interests in sports medicine. In the performance of this example of the method of the 
prcsoit invention, please therefore adjust the concentration of tho Cynamn*5 analogue 
of theophyllin, and hence the FAB jGragment concentration. At Ugh concentration 
rantgeSi FAB fragments of hi^ dissociation rate constant must be chosen. At low 
10 concenratioD ranges, use FAB fragmnts with both Ugh assodatlon rate constant and 
high dossodation rate constant 

Example 10: Huorescenc pepdde for determination of concentration of albumin 
In arine, 

Synthesise the peptide Asp-Aia-His-Lys-Ser-Glu-Val*Ala (the N-temunal peptide of 
1 5 human albumin) by conventional technique, and dissolve it in pure water to a 
concentration of 2 mg per ml. Mix SO ul of the said peptide solution with 50 ul 
sodium bicarbonate buffer pH = 9.2. Mix 0. 1 micromol 6-caiboxyfluoreBC^-N- 
hydroxysucdnmiide, optionally dissolved in water-free DMSO with said solution and 
leave it to stand overnight at room temperature in darkness, and thereafter store the 
20 solution in a refrigerator in darkness. If wanted, 5 ^1 of 10 mmolar ethanolamine 
sohition can be added to block any remainiog activated fluorescent dye, or the 
sohitlon - heiinafter called tlie stock solution - can be left to hydrolyse the un-xiea£ted 
dye during storage. 

Purify fluorescein labelled peptide from the stock solution by thin layer 
25 chromatography: Apply aliquots of stock solution on silica gel plates and ehitc with 
n-butanol:acetic add:water in a mi?aure. Depending on the quality of the siUca gel, 
the relative content of n-butanol: acetic acid: water can be adjusted to obtain ideal 
separation. AAcr chition by conventional technique, dry the silica gel plate and 
inject visually and by UV lamp (and optionally ushig nihydrin spray in paraUell 
30 experiments) to identify the fluorescein labelled peptide spot, separated from non- 
labdlcd peptide and free fluoresdn dye molecules. Isolate the silic^el comprisiiQ 
floorescein labelled peptj^e by scissors or spatuhun. Suspend the isolatedsilica gd in 
50 mM BIS-TRIS-buffer pH - 8.0, whereby fluorescein labelled peptide is eluted uito 
solution. The silica gd settles in the bottom of the tube. Decant off the TBIS- 
3S buffered sohition with the purified fluorescein labelled peptide. 
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If wanted, and for upscaling, coavemional flPLC separadon tediniques well known to 
the skilled man of tke art can be u$ed in stead of thin layer chromatography. E.g. Use 
the HPLC method described in example 1. 

Example 11: Method to determine the eoneeotration of albumin in mine by the 
5 use of a fluorescent immunocomplex. 

Make anti- Aap-Ala-His-Lys-Ser-Gb-Val-Ala antibodiea uaiog conventional 
techniques well known to the skilled man of the ait, e.& by the use of an antigeoi 
formed by coupling of the peptide to keyhclde limpet cjranin* AJtmiatively, purchase 
the peptide synthesis and the raising of antibodies from a service providing company, 
10 e,g, by Eurogenentecb of Belgium. Make FAB fragments from the antibodies 

antibodies by the use the ImmnuPure Fab preparation kit supplied by Pirece Chemical 
Conq)any, and foUow the insttuctiion for the said kit. 

Make fluorescein labelled peptide as desoiibed in escanqple 10. On selection of 
monodonal antibody^ see below. 

IS Thereafter^ moke a tentative assay reagent at 32 degrees Celcius according to the 
following protocol: Make ISO mM sodium chloride 100 mM phosphate, pH = 7.4 . 
To this buffer, add bovine gammaglobulin from Sigma to a concentration of 2 tng/wl, 
and Triton X^lOO firpm Pierce Chemical Company, US, to a final concentration of 
0.0 1 % v/v. If necessary to remove protein reactive to the monndnnal antibody to be 

20 used (see below), pass the solution over an immunoeoxbent with anti-human albumin 
monodbnal antibodies, by the use of convontionBl immunoadsoifation techniques well 
known to the skilled man of the art. 

Reagents of high puiity witih very low background fluorescence should be chosen, 

Thca add said fluorescein labelled peptide to a fmal concentration I.O'^IOE-S mol per 
— 25 1. Measure the polarisation of the emitted fluorescence when the mixture in the 
container is irradiated with polarized tight of 475 nm wavelengtfL, and when the 
polarisation of the emitted light constant, measore its polaiisatiQn a wavelength of 
525 nm, with a rather narrow bandwidth, typical of 10 nm, if the Instnuneots allows 
for that. Under monitoratioa by such fluorescence polarisation measurements, add 
3 0 said anti-albumin FAB fragments. For each addition, wait until the fluorescence 
^ polarisation signal is stable, before adding more FAB fi:agment8. Continue the 

addition of FAB fragments until no more significant increase of polarisation vahic is 
measured with bcreased concentration of FAB fragments. Record this value of 
fluorescence polarisation. Subtract the initial fluorescence polarisation value, and 
35 calculate the di£Ferenoe betweoi the values, hereinafter called ^polarisation value 
difference)}. 



21. DEC. 2001 13:14 




OiMGERS AS +47 23327701 



J./00 




I £S/?36Cj 2 



44 



Stan over again and make a final assay reagent identical to the tentative assay 
reagent^ however, end the addition of said FAB anti-albumin fragments v/herx the 
fluorescence poiaiisation value is equal to the itutial polansation value 80 % of the 
<(polarisBtion value difference». 

5 The final assay reagent is now ready, and optionally add a suitable bacterostatic agent 
like 0.01 % sodium azide for prolonged storage. Keep aliquots of this mixture, e.g. 2 
xnl, in separate containers to be combined "with unknoTvn urine samples or aliquots of 
urine samples. 

At the time for the dctennination of concentration of albumin in a urine samples^ take 
1 0 an aliquot, e.g. a volume of 20 ul of the urine sample e.g. by the use of a pre* 

measured capillary, and combine thereafter the content of this pre-measured capiUary 

with the assay reagem in the said separate container, the said separate container bei^g 

kept in a place where the temperature is regulated to 32 degrees of Celcius. 

Typically^ use a container as described in example 3. Thereafter, shake the container, 
IS and the urine flows out of the capillary. Albumin of the test sample aliquot stans to 

displace the fluorescein labelled peptide of the immuno-complmes of the assay 

reagent 

Immediately after the shaking, place the container in the fluorescence polarisation 
measurement instrument, having a temperature of 32 degrees of Celdus. For 

20 measurement of polarisation of the emitted fluorescence, the mixture in the contahier 
is irradiated with polarized light of 475 nm wavelength, and when the polarisation of 
the emitted light constant^ measure hs polarisanoQ a wavelet^ of S2S nm, with a 
rather narrow bandwidth, typically 10 nm, if the instruments allows for that. 
Calculate the concentration of human albumm of the unknown sample by interpolation 

25 of the polarisation value of the emitted light measured on a standard curve obtained 
by measurement of standards of known human albumin concentration. Such a 
standard curve can often be stored on the computer of the measurement instrument, 
enabling a direct reading of the concentration of albunun. 

If a measurement instrument with a flow cell is used, then bring the mixture to pass 
3D through the flow cell for measurement, according to the instructions given by the 
instrument manufacturer. 

If the measurement instrument allows it, much better precision is obtained if - instead 
of reading the polarisation after the polarisation value has become stable - the 
polarisation value as a function of lime is measured in a Uneilc manner. If available, 
35 eonnect the measurement instrument to a computer recording the signal condnuously 
or St difTerent time points, optionally defined by a software. Compare then the 
recorded values to values obtained by measurement of standards of known human 
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albumin concentration as a function of time. Optionally, record a three^dinwnsional 
standard curve with polarisation vahics^ different times and human albumm 
concentration values, and compare the values obtained with the unknown sample to 
calculate the human albumin concentration, optionally by the use of the least-aquare 
5 methods for best flt according to standard textbooks of statistics, optionally by means 
of a computer or another artificial memory connected to the measurement instiument. 
Furthermore, if you have access to a temperature recording instniment keep the said 
separate containers (to be combined with unknown blood samples or aliquots of blood 
samples) at the room temperature, and use the temperature measurement device in 

10 or at the fluorescence polarisation instrument, and use a fbur-dimenaional standard 
curve, the forth dimension being temperature, in addition to polarisation values, 
different times and human albumin concentration values^ and compare the vehies 
obtained with the unknown sample to calculate the human albundn concentration, 
optionally by the use of the least-square methods fi>r best fit according to standard 

IS textbooks of statistics, optionally by means of a computer or another artificial 
memory connected to the measurement instrumenL 

The concentration of albumin in urine samples varies significantly. Rjefccence values 
are in the range of up to 20 mg per liter. Slightly elevated values of uncertain origin 
are found in some healthy individuals^ individuals who may stay healthy to old ages. 

20 Moderate elevation of the albumin values are seen as early signs of diab^c kidney 
damage. In severe kidney disease, urine albumin conc^ttration may rise to many 
hundred mgs per liter. In the performance of this example of the metibod of the 
present invention, please therefore adjust the concentration of the fluorescdn labelled 
peptide , and hence the FAB fragment concentratioiL At high concentration ranges, 

2S FAB fragments of high dissociation rate constant must be chosen. At low 

concentration rangeSi use FAB fragments whh both high association rate constant and 
high dissociation rate constant. 

Example 12: Method for measurement of Tobramycin in whole blood. 

Synthetic RNA molecules which bind tobranj^on is synthesised according to the 
30 article «KNA molecules that specifically and stoichiomteiically bind aminoglycoside 
antibiotice with high afiimtieB» by Wang & al., published in dBiochemistry^ 1996, 35, 
12338-12346. 

Buy Tobraxnycin from Fluke. Dissolve 200 umolcs Tobramycin in 500 ul water. Add 
500 ul dimethylformamlde. Cool the solution to 5 degrees Celdus. Equimolar 
35 concentration CyS Fluoro Link molecules in DMF Rotation is added, and the mixture 
is stirred at 5 degrees Celohzs for 2 hours. 
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Ehite the mixture CG 50 cathion exchange chromatography, with a gradient of 0 to 
SOO mM ammonium hydrop^de. 

The degired conjugated ia thereby isolated and lyophilized to remove the ammonium 
hydroTcyde* 

5 Make an assay bixfifer consiating of 140 mM NaCl, S mM KCi, 1 mM manganea 
chloride. I mM calcium chloride ami 20 mM Hepes , and 3 mg bovine gamma 
gLobulin per ml, and pH = 7.4, Add 30 ng Tobraoq^dn-Cy-S^'Conjugate per ml assay 
solution, and thereafter add an eguimolare amount of the synthesised RNA 
molecules. 

10 The final assay reagent is now ready, and optionally add a suitable baaerosiaxic 

sgentlike O.Ol % sodium a2ide for prolonged storage. Keq) aliquots of tins mbeture, 
e.g. 1 ml, in separate containers to be combined with unknown blood samples or 
aliquots of bbod samples. 

At the time for die determination of coocentration of Tobramycin in blood samples^ 
15 take an aliquot, e.g. a volume of 20 ul of the blood sample sanqfle e.g. by the use of a 
pre-measured capillaiy, and combine thereafter the content of this pre-measured 
capillary with the assay reagent in the said separate coniainer, the said separate 
container being kept in a place where the temperature is regulated to 32 degrees of 
Celchis. Typically, use a container as described in eTcample 3. Thereafter, shake the 
20 container, and the blood flows out of the capillary. Tobramycin of the test sample 
aliquot starts to displace the Cy-S coiyugated Tobramycin of the RNA/Cy-S« 
Tobramycin complex of the assay reagent. 

Immediately after the shaking, place the oontamer m the fluorescence polarisation 
mcasuranent instrument^ having a tenq>erature of 32 degrees of Celcius. For 

23 measurement of polarisation of the emitted fluorescence, the mixture In the container 

is irradiated with polarized light of 649 nm wavelength, and when the polarisation of 
the emitted light constant, measure its polarisation a wavelength of 670 nm, with a 
rather narrow bandwidth, typically 10 nm, if the instruments allows for that. Calculate 
the concentration of Tobramycin of the unknown sample by interpolation of the 
30 polarisatiDn value of the enutied light measured on a standard curve obtained by 
measurement of standards of known human albumin concentration. Such a standard 

can often be storeS on the computer of the measurement instrument, enabling a 
direct readmg of the concentration of albumin. 



35 



If a measurement instrument with a flow cell is used, then bring the mixture to psss 
through the flow celL for measuremi^ according to the histructions given by the 
instrument roanufecturer. 
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If the measuremeDt iastnimem allows it, much better precision is obtained if - instead 
of reading the polarieation after the polarisation vahie has become stable - the 
polarisatioa value as a function of time is measured m a idneiio manner. If available, 
connect the measuremeat InstrunieAt to a computer recording the signal continuously 
5 or at different time points, optionally defined by a software. Compare then the 
recorded vahies to values obtained by measurement of standards of knoxvn 
Tobramycin concentration as a function of time. Optionallyi record a three- 
dimensional standard curve with polarisation values, difiercnt tunes and Tobramycin 
concentration values, and compare the values obtained with the unknown sample to 

10 calculate the Tobramycin concentration, optionally by the use of the least-square 

methods for best fit according to standard textbooks of statistics, optionally by mean^ 
of a computer or another artifidal memory connected to the measurement instrument. 
Furtheonore^ if you have access to a temperature r6cor<&ag instrument keqp the said 
sq^arate contidners (to be combined with unknown blood sanu)les or aliquoxs of blood 

1 S samples) at the room temperature, and use the temperature measurement device in 
or at the fluorescence polarisation instrument, and use a fouc^dlmensional standsrd 
curve, The forth dimension being temp^ature, in addition to polarisation values^ 
different times and Tobramycin concentration values, and compare the values 
obtained with the unknown sample to calculate the Tobramycin concentration, 

20 optionally by the use of the least-square methods for best fit according to standard 
textbooks of statistics, optionally by means of a computer or another artificial 
memory connected to the measurement instrument. 

The concentration of Tobramydn in blood samples varies significantly, dependant on 
for what the assay is used. Measurements of therapeutic concentrations varies with 

25 clinical indications, and measurraients of blood concentrations in pharmacoldntetic 
studies will be different. In the performance of this example of the method of the 
present invention, please therefore adjust the concentration of the Tobramycin<y-S- 
coi^ugate and SNA molecules to the appropriate level. The J6ItNA RNA molecule 
published in «Biochemistry» 1996, 35, 12338-12346, is appropriate at low 

30 concentrations, other RNA molecules with lower affinity can be identified by the 

Selex technology and by synthesis methods well known to the skilled man of the art. 

Example 13; Fluorescent insulin for detennlnatloii of concentratton ofbuman 
auto-antii^insuUn antibodies* 

Synthesise human insulin by conventional technique, and dissolve it in pure water to a 
35 concentration of 2 mg per ml. Mix SO ul of the said peptide solution with SO ul 
sodium bicarbonate buffer pH 9.2. Mix 0.2 CyS Fluorolink activated cyanin dye. 
supplied from Amersham Pharmacia Biotech, optionally dissolved in water-firee 
DMSO with said solution end leave it to stand ovemi^t at room tomperoturo in 
darkness, and thereafter store the sohition hi a reftigerator in darkness. If wanted, 5 
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ul of 10 DuxLolar etbanolamine solution can be added to block any remaining activated 
fluorescent dye, or the solution - herinafker called the stock solution - cen be left to 
liydrolyBe tlie un-reacted dye during storage. 

Purify Cy-S labelled insulin from the stock solution by reverse phase cbromatograpliy 
in C4 column (sold from many suppliers, including Waters, U.S.), using 0.1 % 
trifluoroacedc acid as eluant and employ a gradiant of 0 ^/i to 60 % acetonitrile in 0.1 
% crifluoroacctio add. Employ a photodetector coupled to a flow cell to monitor 
content of peptides by transmission measurements at 340 nm and Cy-S by transmisaon 
measurements at 650 nm, and isolate the Cy-5 -conjugated insulin. Remove the 
acetonottile and the tiifluoracecic acid by lyopUlizaiion. 

Alternatively^ other HPLC methods for isolation of peptide conjugates wdl known to 
the skilled man of tbe art may be chosen. 

Eksempel 14: Method for measurement of anti-insulin antibodies in samples of 
whole blood. 

Make an assay reagent by making a buffer of ISO inM sodhim chloride 100 mM 
phosphate;, pH ^ lA. To this buffer, add insulin free bovine gammaglobulin firom 
Sigma to a concentration of 2 mg/ml, and Triton X-100 from Pierce Chemical 
Company, US, to a final concentraiion of 0.1 % v/v. Reagents of high purity with 
very low background fluorescence should be chosen. Add e.g. L0*10E-12 mol per ml 
(for choice of oonoenrfttiony see bdow) of CyS-labdlod human insulin according to 
example 13 above, and optionally add a suitable bacterostatic agenflike 0.01 % 
sodium a2jde for prolonged storage. Keep aliquots of this mixture, e.g. 1 ml, in 
separate containers to be combmed with unknown blood samples or aliquots of blood 
samples. 

At the time for the determination of concentration of anti-insulin antibodies in a blood 
sample, take an aliquot, e.g. a volume of 20 yl of the whole blood sample e.g. by the 
use of a pre-mcasiued capillary, and combine thereafter llie content of thi^ pre- 
measured capillary with the assay reagent in the said separate contaker, the saU 
separate container being kept in a place where the temperature is regulated to 32 
degrees of Cdcius. Typically, use a contamer is in the form ofa cuvette wift 4 
polished transparent sides to be measured k an instrument bidlt for fluorescent 
polarisation meaeurementa, but said container comprising a removable stopper or seal 
which allows the capillary to enter the container, either by simply dropping the 
capfllary or by introducing it ^ugh the seal. Furthermore, in its preferred that the 
capjUary/containfir is designed so that the capillary Ms to the bottom of the container 
and does not interfere with the excitation light or the emission light (see below). 
Thereafter, shake the container, and the blood flows out of the capiUary and the cells 
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are being lysed by tbe assay reagent. Anti-insulia antibodies of the test sample aliquot 
starts to react with the O^S-labeUed insulin of the assay reageat. 

Immediately after the shaking, place the container in the fluorescence polarisation 
measurement instniment, having a temperature of 32 degrees of Celdus. For 
measurement of polarisation of the emitted fluorescence, tbe mixtm:e in the container 
is irradiated with polarized light of 650 cm wavelength, typically by the use of a 
small polarized laser diode in the instrum^it, and when the polarisation of the 
emitted light constant, meagre its polarisatioa a wavelength of 670 nm, with a rather 
narrow bandwidth, preferentially band withs of S nm* Calculate the concentration of 
insulin of the unknown sample by interpolation of the polarisatioa value of the mutted 
Hgbt measured on a standard curve obtained by measurement of standards of known 
insulin concentration. Such a standard curve can often be stored on the computer of 
the measurement instrument enabling a direct reading of the concentration of insulin 
on tbe instrument 

If a meaisurement instrument with a flow cell is used, then bring the mixture to pass 
through the flow cell for measurement, according to the instructions given by the 
instrument manu&cturer. Since insulin has a rather high molecular radiuSp a 
fluorescent polarisation instrument with a high precision in the measurement of the 
degree of polacisaaion of the light is prefered. 

If the measurement instrument allows it, much better predsion is obtained if - instead 
of reading the polarisation after the polarisation value has become stable - the 
polaxisadon vahie as a ftmction of time is measured in a kinetic manner. If available, 
connect the measurement instniment to a computer recording tbe signal continuously 
or at different time points, optionally defined by a software. Compare thm the 
recorded values to values obtained by measurement of standards of known anti-insulin 
antibody concentration as a function of time. Optionally, record a three-dimensional 
standard curve with polarisation values, different times and Insulin antibody 
concentration values, and compare the values obtained widi the unknown sample to 
calculate the concentration of anti-in^lin antibodies, optionally by the use of the 
least-square methods for best fit according to standard textbooks of statistics, 
optionally by means of a computer or another artificial memory connected to the 
measurement instrument. Furthermore^ if you have access to a temperature recording 
instrument keep the ssid 'separate containers (to be comUned with unknown blood 
samples or aCquots of blood samples) at the room temperature, and use the 
temperature measurement device in or at the fluorescence polarisation inetnimcnt. 
and use a four-dimensional standard curve, the forth dimension bemg temperature, in 
addition to polarisation values, different tunes and aoti-insuli antibody concentration 
values, and compare the values obtained with the unknown sample to calculate the 
anti-insulin antibody concentratioD, optionally by tbe use of the least-square mjethods 
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for best fit according to fitandord textbooks of statistics, optionally by means of a 
computer or another artificial memory comieoed to the measuremem bistrumeat 

Anti-insulin antibodies are typically present in very low concentrations values in 
healthy subjects. Diabetics m mild er early phases of the condition tvill typically have 
S loiv antibodies towards insulin, while patients having received insulin treatment for 
many years typically will have very high conccnrations of antibodies towards insulin. 
The concentration of the Cy«S-conjugated insulin and the total sample volume must 
therefore be chosen according to which kind of patients the sample is taken from. If 
the fluorescence polarisation measured is outside the standad curve obtained with the 
10 chosen concentration of Cy^5.insulin conjugate and sample volume, another 
GoncentTBtion of Cy-S-insulin conjugate and sample volume must be chosen. 

Eksempel 15 1 Determination of concentration in urine by means of a Ra4igand 
immunocomplez« 

According to this eKample it is shown that it is possible to increase the molecular 
1 5 wdght of the binding pajtner(s) with the fluorescent residue(s) anached, in order to 
detennine the concentration of an analyte/analytes. However, as mentioned earlier, 
this requires the use of fluorescent residue(8) with longer decay time. 

Make FAB-fragments from rabbit anti-human albumin antibodies^ purchased from 
DakoAS, Denmark, using the ImmunoPure Fab preparation kit supplied fay Pirece 
20 Chemical Company, and follow the instruction for the said kit. 

Furthermore, make human serum albumin conjugate with Rn(bpy)dcbpy as described 
by Teipetsching & al. hi Analytical Biochemistry 227, 140-147, 199S. 



— 25 



Thereafter, make a tentative assay reagent at 32 degrees Celcius according to the 
following protocol: Make 150 mM sodium chloride 100 mM phosphate, pH = 7.4 . 
To this buffer, add bovine gammaglobulin from Sigma to a concentratiou of 2 mg/ml^ 
and Triton X-100 from Herce Chemical Company, US, to a final concentzEtion of 
0.0 1 % v/v. Reagents of high purity with veiy low badqground fluorescence should be 
chosen. 

Then add said human serum albumin conjugate witii lhi(bpy)dcbpy to a final 

30 concentration l.0*10E-9 mol per 1. Measure tiie polarisation of the emicied 

fluorescence when the mixture in the container is irradiated with polarized light of 
485 (alternatively 360, see the said article of Terpetaching) nm wavelength, and v^cn 
the polarisation of the emitted light constant, measure its polarisation a wavelength 
of 660 nm, with a rather narrow bandwidth, typical of 10 nm, if the instruments 
35 allows for that. Under monitoratiion by such fluorescence polarisation measurements^ 
add said anti-albumin FAB fragments. For each addition, wait untU the fhiorescence 
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polarisation signal is stable* before adding more FAB fragments. Continue the 
addition of FAB fragments untfl no more aignificant increase of polarisation value is 
measured with increased concentration of FAB fragments. Record this value of 
fluorescence polarisation. Subtract the initial fluorescence polarisation value, and 
calculate the difference between the vahies, hereinafter called ^polarisation value 
differeQce)). 

Start over again and make a final assay reagent identical to the tentative assay 
reagent however, end the addition of said FAB anti-albumin fi:Bgments when the 
fluorescence polarisation value is equal to the initial polarisation vahie + 80 % of the 
fcpolarisation value difiference)) . 

The final assay reagent is now ready, and optionally add a suitable bactcrostatic agent 
nice 0.01 % sodhira azide for prolonged storage. Keep aliquots of this mixture. e,g. 2 
ml, in separate containers to be combined with unknown urine samples or aliquots of 
urine san^les. 

At the time for the determination of cono»tration of albumin in a urine samples, take 
an aliquot, e.g, a vobime of 20 ul of the urine sample e^. by the use of a pro- 
measured capillary, and combine thereafter the content of this pre-measured capillary 
with the assay reagent in the said separate container, the aald separate coirtaincr bring 
kept in a place where the temperature is regulated to 32 degrees of Celchis, Typically, 
use a container as described in example 3. Thereafter, shake the container, and tiie 
urine flows out of the capillary. Albumin of the test sample aliquot starts to displace 
the human serum albumb conjugate with Ru(bpy)dcbpy of the tammno-complexes of 
the assay reagent. 

Immediately after the shaking, place the contamer in the fluorescence polarisation 
measurement instrument, having a temperature of 32 degicees of Celdus. For 
measurement of polarisatiDn of the emitted fluorescence, see above in ibis xample. 
Calculate the concentration of human albumin of the unknown sample by mterpolation 
of tile polarisation value of the ©naitted light measured on a standard curve obtained 
by measuremeirt of standards of known human albumin concentration. Such a 
standard curve can often be stored on the computer of the measurement instrument, 
enablmg a direct reading of the concentration of albumm. 

If a measurement instfument witii a flow cell is used, then bring the mixture to pass 
through the flow cell for measurement, according to the mstiuctions given by the 
instrument manufacturer. 

If the measurement instrument allows it, much better precision is obtained if - instead 
of reading the polarisation after the polarisation value has become stable - die 
polarisation vahie as a function of time is measured m a kinetic manner. If avaflablc, 
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connect the measuremeflt instrument to a computer recording the signal cotnctinuoiisly 
or at different time points, optionally defined by a software. Compare then the 
recorded values to values obtained by measurement of standards of known human 
albumin concentration as a function of time. Optionally, record a three-dimensional 
S standard curve with polarisation values, different times and human albumin 

concentRition vahies. and compare the vataes obtained with the unknown sample to 
calculate fhe human albumin concentration, optionally by the use of the leaat-squBie 
methods for best fit according to standard tejcdiooks of statistics, optionally by means 
of a computer or another artificial memory connected to the measurement instrument, 

1 0 Fucthermore, if you have access to a temperature recording instrument keep the said 
separate containers (to be combined wilh unknown blood samples or aiiquots of blood 
samples) at the room temperatorc, and use the temperature measurement device in 
or at the fluorescence polarisation instrument, and use a four-dimensional standard 
curve, the forth dimension bemg cemperamre^ in addition to polarisation vabies, 

15 different times and human albumin concentration values, and compare the values 
obtained with the unknown sample to calculate the human albumin concentration, 
optionally by the use of the least-square methods for best fit accordtag to standard 
textbooks of statistics^ optionally by means of a computer or another artificial 
manoiy connected to the measurement instrument. 

20 The concentration of albimiin m urine samples varies significantly- Reference values 
are in the range of up to 20 mg per liter. Slightly elevated values of uncenahi origin 
are fbund in some healttiy individuals, hidividuals who may stay healthy to old ages. 
Moderate elevation of the albumin values ere seen as early aS gna of tabetic kidnqr 
damage. In severe kidney disease* urine albumin concentration may rise to many 

25 hundred mga per Uter. In the petformance of this example of the method of the 
present invention, please therefore adjust the concentration of tiic human serum 
albuQdn coA^ugate with RuCbpy)dcbpy, and hence the FAB firagment concentration. At 
high concentratioii ranges, FAB fragments of high dissociation rate constant must be 
chosen. At Icm concentration ranges, use FAB firagmeiits witii both high assodsrtion 

30 rate constant and high dissociation rate constant. 

Example 16. Method for measurement of blood ibeopbyllin by the use of an 
aptamer complex. 

Symhedse the RNA ajjiimer which binds to theophylUn ivith an association afinity 
constant of l.O ♦ 10E7 ymokr, described by ILD. Jenison & al in Science vol 263 
35 1994. ' ' 



Syrthesise Cyanin-5 analouge of theophyllm according to example 7. 

V 
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Make an assay buffer conasting of 140 mM NaCl, 5 mM KCl I mM mai^a&es 
chloride. 1 mM calcium chloride and 20 mM Hepes , and 3 mg bovine gamma 
globulin per ml, and pH - 7.4. Add 2 mg Cyanxn-5 analouge of theophyllin per 1 
assay solution, and thereafter add an equimolare amount of the fiynthesised BNA 
S molecules. 

The final assay reagent is now ready, and optionally add a sniitable bacterostatic 
agentlike 0.01 % sodium azide for proloingcd storage. Keep aliquots of this mixture, 
e.g. 1 ml, in separate containers to be combhied with unknown blood samples or 
aliquots of blood samples. 

10 At the time for the determination of concentration of theophyllin in blood samples, 
take en aliquot, e.g. a volume of 20 ^1 of the blood sample sample c.g. by the use of a 
pre-measured capiUaiy^ and combine thereafter the comem of this pr^measured 
capUlaiy with the assay reagent in the said separate container, the said separate 
container being kept m a place where the temperature is r^ulated to 32 degrees of 

15 Celcius. Typically, use a container as described zn example 3. Thereafter* shake the 
container, and the blood flows out of the capillaxy. Theophjdlin of the test sample 
aliquot starts to displace the Cyanin-5 analogue of thcophyllm of the RNA/ Cyanin-5 
analogue of theophyllin complex of the assay reagent. 

Immediately after the shaking, place the container in the fluorescence polarisation 
20 measurement instnmient, having a temperature of 32 degrees of Celcius. For 

meaauremem of polarisation of the emitted fiuoreacenoe, the mixture in the container 
is irradiated with polarized light of 649 nm wavelength, and when the polaiisaiion of 
the emitted light is constant, measure its polarisation at a wavelength of 670 nm, with 
a rather narrow bandwidth, typically 10 nm, if the mstniments allows for that. 
25 Calculate the concwitration of TheophylUn of the unknown sample by interpolation of 
the polarisation value of the emitted light measured on a standard curve obtained by 
measurement of standards of known human albumin concentration. Such a standard 
curve can often be stored on the computer of the measurement instrument^ ftnaMif^ a 
direct reading of the concentration of TheophyOin. 

30 If a measurement instrument with a flow cell is used, then biing the miscture to pass 
through the flow cell for measurement, according to the instructions given by the 
inatrament manufactupr. 

If the measurement instrument allows it> a much better precision is obtained if - 
instead of readhig the polarisation after the polarisation vahie has become stable - the 
35 polarisation value as a function of time is measured m a kmetic manner. If available, 
connect the measurement instrument to a computer recording the signal continuously 
or at different time pohits, optionally defined by a software. Compare then the 
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recorded values to values obtained by measuremeat of rtandflrdg of known theopliyllin 
ooncentratioxx as a function of time. Optionally, record a three-dimensional standard 
curve mh polarisation values, different times and theophyllin concentration values, 
and compare the values obtained with the unknown sample to calculate the 
5 theopkyllin concentration, optionally by the use of the least-square methods for best 
fit according to standard textbooks of statistics, optionally by means of a coxsputegc or 
another artificial memoiy connected to the measurtmcnt instrument Furthcnnorc, if 
you have access to a temperature recording instiument keep tide said separate 
containers (to be combined with unknown blood samples or aliquote of blood 

10 samples) at the room temperature, and use the temperature measurement device in 
or at the fluorescence polarisation instrument^ and use a four-dimensional standard 
curve, the forth dimension b«qg temperature, in adifitioA to polarisation values, 
difEcrent times and theophyllin concentration vahies^ and compare t^e values obtained 
with the unknown sample to calculate the theophyllin concentration, optionally by the 

15 use of the least-square methods for best fit according to standard textbooks of 

statistics, optionally by means of a computer or another artificial memory connected 
to the measurement instrument. 

The concentration of theophyllin in blood samples varies significantly. The main 
interest is measurements of therapeutic concentration values. However, higher and 
20 toric values are of interest in forensic medicine, and lower concentrations are of 
im^ests in sports medidne. In the performance of this example of the method of the 
present invention, please therefore adjust tbe concentration of the Cynanin-S analogue 
of theophyllin, and hence the RNA aptamcr concentratioiL 

Example 17: Simultaneous measurement of hnmaa cboriongonadotropin and 
2S albumin in urine. 

Purchase human bete-aubunit choriongonadotropin (BHCO) from Sigma, and furtiicr 
puri& it by size exclusion chromatography with mdiods well known to the skillfid 
man of the art, using 10 mM phosphate buflfer pH = 7.2 witm 0. 15 M sodhun ohlorid 
as ehiant. Label the human bcta-subunit of choriongonadotroirtn witii CyS Fhiorolmk 
30 following the package insert of Amersham Pharmacia Biotech, and measure the 

content of Cy^5 per molecule BHCG according to tiie same metiiod after purification 
by size cxclution chromatography, as recommended by Amersham Phaimada Biotech. 

Purchase monoclonal anti-BHCG from Chemioon Ino, US, and prepare FAB 
fragments from the antibodies accordiAg to the ImmunoPure FAB preparation kit 
35 firom Pierce Cemical Company, 



Make ami- Asp-Ala-His-Lys-Ser-Glu^Val-Ala antibodies using conventional 
techniques well known to tiie skiUed man of tiie art, 8.g. by tiie use of an antigen 



10 
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fiDnned by coupling of the peptide to keyholde limpet cyanin. Alternatively, purchase 
tfic peptide synthesis and the raising of antibodies from a service providing company, 
e.g. by Eurogenentech of Belgium, Make FAB fragments from the antibodies 
antibodies by the use the ImmnuPurc Fab prq^aration kit supplied by Pirece Chemical 
5 Company, and follow tiie instruction fbr tiie said Idt. 

Make fluorescein labelled peptide as described in example 10, and the reagent fbr 
deteimination of albumin in urine according to example 1 1 . Thereafter, add to the 
said reagent for determination of urine albumin, CyS-labelled BHCG 1/100 of 
molecular concentration of the BHCG level intended lo measure in urine. (A suitable 
level to could be levels corresponding to 3000 U per 1 ). 

On selection of monoclonal antibody ( see below. 

MeaAire the polarisation of the emitted fluorescence when the mkture in the 
container is irradiated viixh polarized light of 5S0 nm wavelength., and when the 
polarisation of the emitted light constant, measure its polarisation a wavelength of 
15 570 nm, with a rather narrow bandwidth, typical of 10 nm, if the instnimButs allows 
fbr that. Under monitoration by such fluorescence polarisation measurements, add 
said anti-BHCO FAB fragments. For each addition, wait until the fluorescence 
polarisation signal is stable, befbre adding more FAB fragments. Continue the 
addition of FAB firagments until no more significant increase of polarisation vahie is 
30 measured with increased concentration of FAB fragments. Hecord this value of 
fluorescence polarisation. Subtraa tiie initial fluorescence polarisation vahie. and 
caknilate tbe difference between the values, hereafter called ^polaxisauon vafaie 
difirerence;^. 

Start over again and make a final assay reagent identical to the tentative assay 
25 reagent, however, end the addition of said FAB anti-BHCG fragments when the 
fluorescence polarisation value Is equal to tiie initial polarisation value + 80 % of tiie 
lepokriaation vahie differences. 

The final assay reagent is now ready, and optionally add a suitable bacterostatic agent 
like O.Ol % sodhun azide for prolonged storage. Keep aliquots of tins mfacture, e.g. 2 
30 ml. in separate contahiers to be combined with unknown uiinc samples or aliquots of 
urine samples. 

Ai the tine ftr the detcnninEtlon of concentration of albumin and HCO in a urine 
eampke, take an aliquot, e,g. a volume of 20 {xl of the urine sample e.g. by the use of 
a pre-measurcd capillary, and combine thereafter the content of this pre-measured 
3 5 capillary wth the assay reageat in the said separate container, the said separate 

container being kept b a place where the temperature is leguloted to 32 degrees of 
Cddus. Typically, use a container as deaciibed hi example 3. Thereafter, shake the 
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comainen and the urine flows out of the capillBiy. Albumin of the teat laiaple aliquot 
starts to displace the fhioresoein UbellQd iuaulin-like peptide of the fluoreaoein- 
labellcd imnnmo-complexes of the assay reageni. HCG starts to displace 
kbeUed BHCG in the Cy-5 -labeUed immuaocozopleKes of tiie aasay reagent. 

5 taunediately after the shaJdng, place the container In the fluorescence polarisation 
measurement inrtnuneat, haviag a temperature of 32 degrees of Ceiohis, For 
measurement of polarisation of the emitted fluorescence, the mixture in the container 
is irradiated Tvith polarized Ught of 475 nm and 650 nm wavelengtha, and when the 
polarisation of the emitted light constant, measure ita polariaation of emitted light at 

1 0 the -wavelengths of 525 nm and $70 nm, with a rather narrow bandwidth, typically 10 
nm, if the instruments allows for that A rather advances dual wavelength irradiation 
instrumrat with high predsion of polarisation measurements is necessary, because of 
the overlap of the spectra and the rektivdy high molecular weight of Cy-5-labelled 
BHCG. It is preferred to use aa ingtrumeot which intennittentty irradiates at 475 nm 

15 and 650 nm, to avoid much spectral interference. Calculate the concentration of 
human albundn and HCG of the unknown sample by hiterpolation of the polarisation 
values of the emitted light at both 525 and 670 nm, measured on a ((standard curves 
obtained by mcasurarocnt of standards of known human albumin and HCG 
concentrations. Sudi a standard curve will be four dimensional smce the polarization 

20 at both wavelengths will vary with concentrations ofboth albumin and of HCG. It 
should be stored stored on the computra^ of the measurement instrumon, anahiiwg a 
direct calculation of the concentration of aibnndn and HCG. 

If a measurement instrument with a flow ceU is used, then bring the mixnire to pass 
through the flow cell for measurement. 



25 



If the measurement Instrument allows it, much better predsion is obtained if - instead 
of reading the polarisation after the polarisation value has become stable - the 
polarisfltion value as a function of time is measured in a Janetio manner. If available, 
connect the measurement instrument to a computer recording the signal continuously 
or at di£^nt time points, optionally defined by a software. Compare then the 
30 recorded values to vahies obtained by measurement of standards of known human 
albumin and HCG concentration as a fimction of time. Optionally, record a data set 
with polariaation values at the two wave-lengths, different times and differtsnt human 
albumk and HCG concentration vahies. and compare the values obtained with the 
unknown sample to calculate the faoman albuoodn concentration, optionally by the use 
of the least-square methods for best fit according to standard tcxtboob of statistics, 
optionally by means of a computer or another artificial memory connected to the 
measurement instrument. Furthermore, if you have access to a temperatuiv recording 
instrument keep the said separate containers (to be combmcd ivith unknown blood 
samples or aUquoU of blood samples) at the room temperature^ and use the 



35 
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temperature meuurement device in or at tin fluorescence polarisation infltromeait, 
and use on even larger data act with different temperatures included, optionally by the 
use of the least-square methods for best ft according to standard textbooks of 
statistics, optionally by means of a computer or another artificial memory connected 
to the measurement instrument. 

The concentration of albumm in urine saaq>le$ varies significantly. Hefermce vahies 
are in the range of up to 20 mg per liter. Slightly elevated values of uncertain origin 
are found in some healthy individuals, individuals who may stay healthy to old ages. 
Moderate deration of the albumin values are seen as early agns of diabetic Jddney 
damage. In severe kidney disease, urine albumin concentration may rise to many 
hundred mgs per liter. In Che performance of this example of the method of the 
present invention, please therefore adjust the concentration of the fluorescein labdled 
peptide , and hence the FAB ftBgm.ent concentration. At high concentration nqges, 
FAB fragments of high dissociation rate constant must be chosen. At low 
1 5 concentratioa ranges, use FAB fragmenis with both high association rate constant and 
high dissodation rate constant. 

Correspondingly, concemration of HCO diflfcr with cenahi diseases, stage of 
pregnancy, and obviously with sex. Similar conaderation as with the anti-peptide 
antibody firagmeut ntust be used witii tiie anti- BHCG antibodies firom which to 
20 prepare FAB fragments. 

There is an interest to determine both urine HCO and urine albumin in pregnant 
women. 

Example 18: Simultaneous measureraeDt of gonadotropiii, albumin and 
immuno^obulin G in haman urine. 

25 One of the main fonctions of the kidneys is to excrete urea and other smaU molecular 
fiubtances but retain albumin and other proteins in blood Cm addition to many other 
fimctions). In pregnant women with protemuria, tiiere is an interest in cvahiating tiie 
kidneys selectivity between smaller and larger proteins. Shnultaneous measurement 
of albumin and immunoglobulin 6 is used to assess suoh selectivity. Normally, tiie 

30 urine contains only trace amounts of albumin and imnmno^bulins. but at least 10 
^ timer more albumin than hnmunogiobulin. WiUi severe in^aiiment of the renal 
function, suoh seledvely'is usually lost. 

To obtatai a suitaUe reagent for Simultaneous measurement of gonadotropin, albumin 
and immunoglobulm G in human urine, use the following protocol: 

35 Use tiie CQSMDC plexing phage display tedmology referred to above to identify a 
peptide that binds sdectively to ImmunoglDbulm dasa Q molecules. This is a service 
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that can be bou^t torn the COSMIX OmbH company, Altenuutvdy. digest Protein 
A into peptide fragments, and identify and purify a IgQ binding peptide from the 
digest, using conventional teohniquea well known to the art, e.g. as described in Yuc 
et al in The Journal of Biolo&cal Chemistiy vol 271, p. 22245-22250, 1996. Label the 
5 identified and puiified peptide with S-cabojqrtetramethyldiodaniine succidinimidyl 
ester purohaaed from Moleoular Probea, Ino, uaing conveationei techniques as 
described in the padcage inseit ftum aid company. Purify the tetraoiethylrhodannne - 
labelled peptide by reversed phase chromatography udng conventional teduiquea 
described in other examples above. 

10 To the reagent described m example 17, add said tetrametfaykhodaininc -labelled 
peptide. If the reagent is intended to measure albumfai concentrations e.g. in the 
concentratiQn range of 50 to 500 mg per Uter, add tetramethylrhodamine -labelled 
peptide to a final concentration of 0.05 micromolcs per liter. In this way an 
impaiimeot of selectiviiy wiU be shown as increased binding of IgG to 

IS tetranielliyL4iodanune-pq)tide. 

The final assay reagent is now ready, and optionally add a suitable bacterostatic agent 
liko 0.0 1 % sodium aside for prolonged storage. Keep aliquots of this mixture, e.g. 2 
ml, m separate eootainers to be combined with unknown urine samples or aliq.uois of 
urine samples. 

20 AtthsthneforthedetenninaiionofconcenirBiionofalbunun,IgOand HCGina 
urine samples, take an aliquot, e.g. a volume of 20 ul of the uiine 8anq>le e.g. by the 
uae of a pre-meaaured capillary, and combine thereafter the content of this pro- 
measured capillary with the assay reagent in the said separate ccQtainer, tbe said 
separate container bong kept in a place where the temperature is regulated to 32 

25 degrees of Celeiua. Typically, use a container as described in example 3, Thereafter, 
shake the container, and the urine flows out of the capiHaiy. Albumin of the test 
sample aliquot starts to displace the fluenseein labelled Insulin-like peptide of the 
flnoresoein-Iabelled immuno-coo^lexes of the as»^ reagent HCO starts to displace 
Cy-5-labeUed BHCG in the Cy-5 -labelled Inununocomplexes of the assqr reagent 

30 IgO starts to Innd to the ihodamine-labelled peptide. 

Immediately after the shaking, place the container in the fluorescence polarisation 

^ measurement instrument, having a temperature of 32 degrees of Cdeius. For 

measurement of polarisation of the emitted fluorescence, the miJttnre in the container 
is irradiated with polarized light of 475 om, 550 nm and 650 nm wavelengths, using a 
35 fluorescence polarization measurement instrument constructed to irradiate the three 
diterent wavelengths intenniwantly. When the polarisation of the emitted light for 
eadi of the diflSsrent irradiation wavelengths is constant, measure the polarisation of 
enitted light at the wavelengths of 525 nm, 582 and 670 nm, with 8 rather narrow 
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bandwidth, typioaay 10 nm, if the instroments dlowa for that. A rather advanced 
nxadiaiion iiutniffleat with Ugh precision of polarisation laeasuranents is necessary, 
because of the overUp of the spectra and the reUtively high moleculBr weight of Cy- 
S-labelled BHCG. Calculate the concentration of human albumin, IgQ and HCO of 
3 the unknown sample by interpolation of the polarisation vahies of the emitted light at 
both 52S, 582 and 670 nm, measured on a «standard curva» obtained by 
niBasurament of standards of known human albumin, IgG and HCG concentrations. 
Such a standard curve will be multi dbnenmonal since the polarization at all three , 

wavBlengtha will vary with concentrationaofboth albumin, IgO and of HCXj. It ' 
10 should be stored on the computer of the measurement instromeot, enabling a direct 
calculation of the concentration of albumin and HCG. 

Ifa measurement iasimmfint with a flow cell is used, then bring the mixture to pass 
through the flow cell for measuremfinL 

If the measurement instrument allows it, much better precision is obtained if - instead 

IS of reading the polarisation after the polaiiaotion vahies have become stable - the 
polarisation vahies as a fiinciion of time is measured in a kineiic manner. If available, 
connect the measuremeiit instmmeat to a computer recording the signal continuously 
or at diffiarant time points, optionally defined by a aoftware. Compare then the 
recorded vahies to vahies obtained by measurement of standards of known human 

20 albumin, IgQ and HCG concentration as a function of time. Optionalfy, teco«I a data 
set with polarisation values at the three wave-lengths, diflEcrait times and difierent 
human albumia, IgG and HCG concemraiion values, and compare the vahies 
obtained with the unknown sample to calculate the human albumb concentration, 
optionally by the use of the least-square methods for best fit according to standard 

23 textbooks of statistics, optionally by means of a computer or another artifidal 

memory connected to the measurement instrument. Furthermore, if you have access 
to a teoxperatare reoordmg inatrumen keep the said separate cantainflro (to be 
combined with unknown blood samples or aJiquots of blood samples) at the room 
tenq>eramre, and use the temperature measurement device in or at the ihiorescenoe 

30 polarisation inatrument. and use an even larger data set with dlflferra.1 temperatures 
inchided, optionally by the use of the least-square methods for best fit according to 
standard textbooks of atatiatics, optionally by meana of a computer or another 
anificial memory coniiected to the measurement insmimem. In a maW-analyie assay 
as described, a rather high eonputing capacity is necessary, but such compttting 

35 capacity ia today easily avaUablc^ and use aofl-warc propams for analysis and 
calculations of several unknown parameters is prefetied. e.g. the use of the 
Unscrambler prgram, delivered by the CAMO company. Oslo, Norway. 
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Thfl ftbofve examples are all induded to ^cplain and clarify the proacat ixLVczitioa and 
should not be construed to in any way restrict the protection of the invention as 
indicated in the enclosed claimfi. 



